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| fee to the railway company’s attorney. An admirable issue. 


PATENT LEGISLATORS IN CONGRESS. truly, for a patent law designed for the advancement of th, 


Last winter the enemies of inventors and patentees useful arts by the encouragement of inventors! 
achieved a signal defeat in a general attack upon the patent But Messrs. Baker avd Colerick are mere bushwhackers 
system. Profiting by that experience, which taught them compared with Mr. Converse. The latter gentleman enters 
the futility of attempting by direct assault the destruction of the lines of the patent defenders, ostensibly in friendship, 
a system so firmly grounded in popular esteem, they have and quietly drops a match into the magazine, hoping thereby 
scattered their forces this year for asort of guerilla warfare, to blow up the entire system. In this way: 
apparently hoping to do indirectly, under the guise of pro- —_“ Be it enacted by the Senate and House of Representatives of 
tection to oppressed grangers and the like, the work they the United States ¢ America in Congress assembled, That ii 
i | shall be unlawful for any owner, or part owner, or assignc« 
failed to do a year ago. : : poe of the whole or any part of any patent granted or pending 
We have before us four bills which prettily illustrate the ynder the laws of the United States to charge or receive as 
spirit and the method of the guerilla system. They have royalty on such invention or discovery more than an amount 


en i i , i by Mr. equal to the cost of production, and twerty-five per centum 
es ee San et ee to be added thereto for profits of manufacture in addition to 


Baker and Mr. Colerick, of Indiana, and Mr. Converse, of such cost, and twenty-five per centum profit, When. 
Ohio, and are numbered respectively 2,631, 2,638, 2,913, and eyer the invention or discovery or the article pat. 
3,049. ented, or when patent is applied for, is used for hire in 


‘ ‘two. The first is de- stead of being sold, it shall be unlawful to charge or receive 
Of these Mr. Baker is a for t ‘ ; d for such use more than the royalty, cost, and profit of manu- 
signed to regulate the costs of suit in actions to recover dam- cture aforesaid. Hvery owner or part owner, by assignment 


ages for the infringement of patents; and provides that in 94> otherwise, of any patent heretofore or which may hereafter by 
cases where it shall appear that the defendant purchased in granted, or for which application is pending under the laws of 
good faith and without actual knowledge of infringement, “e United eon shall forfeit to the public all right to said dis 
| and applied the article to and for his own use and not for — ae — wa): , ¢ : ; 
‘sale or for manufacturing a product for sale, if the plaintiff That is all; and it is certainly quite enough. At first sight 
shall not recover a judgment in damages of twenty dollars it may seem as though some specific offense should have 
or over, the court shall adjudge that he pay all the costs of been named in the final clause. But that is not at all paces 
suit, including a reasonable attorney’s fee to the defendant; sary. The act of applying for a patent for an invention i. 
| and if the plaintiff shall not recover a judgment in damages offense enough, in the eyes of — like Mr. Converse and 
of fifty dollars, or over, the court shall adjudge that he pay his anti-patent associates, to justify the forfeiture of all right 
all the costs of suit. to the invention; and Mr. Converse is to be commended for 
The propriety of thus punishing the patentee for defend- frankly and boldly stating precisely what the would-be 
_ing his property rights will be apparent to all who desire to patent law amenders are driving at. 
| appropriate his property to their own use. The justice of ——— 
|such discrimination in favor of offenders against patent . ANEW DEEP SEA SOUNDING APPARATUS. 
|rights solely, however, may fairly be disputed by all the Wefhave received from the author, Sr. Henrique de Lima 
| other classes of thieves and plunderers and receivers of e Cunha, a copy of a paper recently read by him before the 
| stolen property. Lisbon Academy of Sciences on the subject of a new deep 
| Properly named, the bili would be entitled “a bill to facili- sea sounding apparatus devised by him, and which appears 
tate the infringément of patent rights, and to encourage pat- to have some valuable features, in addition to possessing the 
ent litigation.” Since a very large portion of all patented merit of novelty. In taking soundings at great depths, and 
articles and processes are intended for individual use, and not in places where there are strong undercurrents, no very great 
for the manufacture of articles for sale, and since damages exactitude can be attained by ordinary methods, owing to 
for individual misappropriation in such cases are apt to be the fact that the line is carried off by the undertow, and the 
small, the infringer has everything to gain and nothing to length paid out does not represent the vertical distance to 
lose in standing suit, while the inventor is bound to sue or. which the weight has descended. The apparatus under 
practically abandon his rights. consideration is based on the effects of atmospheric pressure. 
But the advantage thus aimed at is not enough to suit Mr. [t consists of a cone of sheet copper, having for its base a 
Baker or his employers. Accordingly he hands in another diaphragm of the same metal, and which screws into the bot. 
bill to limit the liability of purchasers to actions fordamages tom of the cone so that it may be readily removed when 
in cases of infringements. This bill is short enough to quote necessary. In this movable base there are six smai] holes, 
entire. It provides “ that no suit shall be brought or main- one niillimeter in diameter, which allow the ingress of the 
‘tained in any court having jurisdiction in patent cases for sea to the interior of the cone; and to the center of its upper 
any alleged infringement of any patented article, device, surface there is soldered a vertical wire of pure silver, two 
| process, invention, or discovery, where it shal] appear that millimeters in diameter, and which occupies the axis of the 
| the defendant, or any person through or from whom he de- cone. 
| rives title thereto, purchased the same in good faith fromthe’ ‘To prepare the apparatus for use the silver wire is 
manufacturer thereof, or from any person or firm engaged moistened with nitric acid, which results in the production 
in the open sale or practical application thereof, and applied of a thin film of nitrate of silver. The base being screwed 
the same to and for his own use, and not for sale, nor for on, the cone is suspended by means of a ring at its apex, and 
manufacturing a product for sale.” sunk by means of two separate weights or stones suspended 
Mr. Colerick’s bill aims at the same point, and provides by cords or chains depending from three rings attached to 
that purchase in good faith without knowledge that the the perimeter of the cone. To insure a vertical position to 
purchased article was an infringement of any patent shall be the apparatus and to prevent it from being easily turned 
a complete defense against action for damages. from its course, a smal] float is attached just above the sus- 
In their best aspect these bills are an attempt to make the pension ring at the apex of thecone. As the apparatus sinks 
United States Courts a sort of patent buffer to guard the into the sea the water penetrates into it through the orifices 
| purchasers of illegal articles, or articles to which the seller in the diaphragm and gradually rises in proportion as the 
| has no title, from the natural and proper consequence of pressure increases during the descent. The salt water acts 
| their ignorance and folly. The propriety of thus discrimi- on the thin coating of nitrate of silver on the wire, and turns 














363 |nating in favor of one phase of business imbecility and it perfectly white by the production of chloride of silver as 


/ against one particular class of property owners is as little far as immersion has taken place. By this means, therefore, 

apparent as is the need of it. The proper way for the com- is determined to what height the water has risen in the cone, 
| plaining farmers to protect themselves against patent swind- and consequently what the pressure has been; and from these 
| lers is to buy patent rights and alleged patented articles as data the depth to which the instrument has descended is 
| they do horses and lands and other property, only after mak- easily determined by simple formule. The author suggests 
_ing sure that the seller's title is good. If they will take the that by suspending the lower weight by means of an appa 
risk of buying blindly let them abide the issue manfully, and ratus which would detach it on striking bottom, the appa- 
| not call upon Congress to throw the consequences of their ratus would ascend to the surface of itself, thus dispensing 
| folly upon the shoulders of rightful owners who have had with the use of a line. 
no part in the fraudulent sale. 

But these bills present a much less tolerable aspect, Osten- PROSPECTS OF TRADE IN BRAZIL. 

sibly they are put forth to meet a special class of cases in The picture of a sturdy negro carrying a wheelbarrow on 
which innocent farmers are said to be the victims of patent his head would not be a bad symbol of the force of custom 
sharps. Really, we believe, they are intended to break down which, in an infinite variety of ways, labor-saving invention 
the defenses by which inventors are now enabled to guard have to overcome in most parts of the world. Our consu! 
their constitutional rights under the patent laws; and in case general at Rio Janeiro says in his recent annual report that 
| they are passed they certainly will have the effect todestroy a negro so employed had lately been seen by him in the 


29 | absolutely and utterly the value of a large class of patent | streets of that city. The rarity of good roads in tropical 


} 
rights. countries has led to a general custom of carrying burdens on 
| For example: A, jn Maine, invents and patents a device the head; and even with good wheeling provided the handy 
calculated to lessen the cost or increase the safety of railway wheelbarrow was to the Brazilian porter only so much ad- 
| construction or operation. The foreman of a railway com- ditional burden. x 

pany’s shops in Indiana offers the invention as his own to. The overcoming of such deep-rooted and stupidly-followed 
_the company which employs him. They buy it and use it. | customs is one of the main tasks to be performed in building 


| In course of time the inventor hears of the infringement and (up any considerable trade with foreign, more especially 


, | brings suit. After such delays and multiplications of court tropical countries. For this work the commercial agent and 


expenses, as powerful corporations are so well able to effect, the manufacturer as well needs know by personal study what 
| the case comes to trial and the defendants raise the plea that | are the customs of the people he wishes to trade with, how 
the purchase was made in good faith, for their own use, and to adapt his wares with the least change to meet their wants, 
not for sale or for manufacturing a product for sale. The and to avoid sending wares which cannot by any possibility 
defense is complete; the plaintiff gets no damages, and be-| be made available. 

Sides suffering the loss incident to the invasion of his rights, In the report referred to Mr. Adamson says that his office 
‘he has to pay all the costs of the suit and a ‘‘reasonable” ' is inundated with letters of inquiry, many of them asking 
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for information which any school geography or the nearest 
aie library could furnish. He then goes on to describe 
oo ona of Brazilian climate, productions, social customs, 
: which make it impossible for many articles of 


ture ever to find a market there, pointing 


condit 
and the like, 
nerican manufac 


“e t the same time several lines of manufactures which, 
ut at the st : : 

‘ proper management, might be sold largely in that part of 
bv rU < . 


e worl 1 
. \ particularly suggestive and valuable part of the report 


will be found in the comparison made between the methods 
of German commercial agents and merchants and those of 
our own country. The mercantile training of the former 
embraces not only all the details of office work, but a 
knowledge of geography and of the products of 
every land, of mercantile law, and of at least two languages 
heside stheir own. The first business of the German agent 
is to master the language of the people he is to trade with, 
if he has not already acquired it. Similar qualifications are 
the exception among the ambassadors of American irade. 
The majority of them have to employ an interpreter to make 
their business known, and the interpreter can rarely speak 
<p as to compel attention and belief. Under such unfavor- 
able conditions it is not surprising that American agents in 
Brazil are apt to be less successful than those of German 
houses. On the other hand, manufacturers of goods suited 
to the Brazilian market, who have intrusted their business 
to competent agents, have been very successful. 

Sneaking generally, Mr. Adamson says that if the present 
busin ss of an American manufacturer will warrant his 
spending a thousand dollars to study the Brazilian market, 
he should personally visit Rio Janeiro to see for himself 
whether his wares are adapted to the wants of the people, or 
whether they can be altered to suit that market. If these 
questions find an affirmative answer he should establish a 
live man from home as his agent in Rio Janeiro, with capi- 
tal to tide over the first few months. In the case of Ameri- 
can stoves it took years to get them introduced and teach the 
people how to use them; but with industry and perseverance 
the field was won, and a large demand for the article is cer- 
tain. gIn like manner our sewing machines have made for 
themselves a splendid market,in Brazil. 

In this connection Mr. Adamson’s statistical report of the 
trade of Brazil with different countries, the lines of steam- 
ships plying between Brazilian and foreign ports, and so on, 
will be found especially valuable. 

—=>+- > 


NEW METHOD OF PRODUCING PHOTOGRAPHIC PICTURES 
IN COLORS. 


At a recent meeting, in Paris, of the Photographic Society 
of France, M. Bonnaud exhibited specimens of his new sys- 
tem of colorization, which attracted much attention. The 
process is as follows: A negative is taken in the usual man- 
ner, from which as many prints on paper are made as there 
are to be colors in the finished picture. If, for instance, it 
is a portrait of a lady, to be furnished in four colors—blue, 
orange, red, and green—four paper prints are made. From 
one of the prints all the parts that are to have the same tint 
are carefully cut out; for example, the lady’s dress and the 
sky, which are to be blue, are cut out; from the next print 
the trees and grass are cut out, as these are to be tinted green, 
and soon. The cut prints being arranged to ‘ register” are 
now to be used as stencils, and are successively laid upon a 
sheet of paper and colors thereto applied, through the sten- 
cils, by means of a brush—an operation which requires little 
skill and may be done by girls. The paper with the stenciled 
figure upon it, in the different colors, is now albumenized 
and then sensitized in the usual manner in the photo bath; 
after which the original negative is applied and a photo print 
made upon the sensitized colored sheet, then developed and 
toned as usual, Photographs thus made are said to be at- 
tractive, the gradations of light and shade in the colors being 
excellent, and the effects very pleasing. 

The process is simple, costs but little, and the pictures, it 
is said, may be rapidly produced. Where large numbers of 
the same colored picture are ordered stencil plates are made 
in sheet brass, the parts taken from the paper print being 
used as patterns to cut the brass. 

i, 2 +2 
THE TAY BRIDGE DISASTER. 

The most appalling of railway disasters occurred on the | 
evening of Dee, 28, at the bridge over the Frith of Tay, on 
the railroad between Edinburgh and Dundee, Scotland. At 
this point an iron bridge two miles long crosses the Frith on 
®) spans, ranging from 18 to 88 feet above the water. Of 
these spans, six were 27 feet, fourteen of 67 feet 6 inches, 
fourteen of 70 feet 6 inches, two of 88 feet, one of 162 feet, 
sin Ca and thirteen of 245 feet. The long spans 

iter of the bridge were the” highest above the 


Water 


thorough 


| 





—— evening of the disaster a train from Edinburgh to 
~ Je, Comprising locomotive and tender, four cars of the 
third Class, one of the second, and one of the first class, and a 
; Keman’s van, entered upon the bridge near seven o’clock, 
a high wind blowing at the time. 
wiade a moonlight the train was seen to reach the 
then, madden over the navigable part of the Frith, 
rie alll 7, with a flash of fire it disappeared. Subse- 
hot aa found that a section of the bridge half a 
Meher » be . a dozen or more of the longer and 
into the a _ fallen, and the train had been precipitated 
girders be —_ railway officials report that the falling 
mains conti very clean break from that portion which re- 
1g. Almost the only signs of the catastrophe | 


br: 








past Z bs 
are in the ends of the rails where they were torn asunder. 


The rails remaining appear wrenched out of their chairs for 
a few yards. 

For some hours the furious gale prevented boats from 
reaching the scene of the disaster. By that time no ves- 
tige of the wrecked train could be found; and for a long 


time divers were unable to discover any traces of it in the 


quicksands of the bed of the Frith. 

The first report of the managers of the railway said that 
there were nearly three hundred passengers on the train be- 
sides the train-men. Not one survived. Later the authori- 
ties estimated the loss as low as seventy-five. The exact 
number will probably never be known. 

It is impossible at this writing to obtain any clew to the 
cause of the disaster. The gale is said to have been the se- 
verest experienced in Scotland since 1868. It is most prob- 
able that the bridge was blown down. That its fall was 
occasioned by a derailment of the train by the wind, does 
not seem likely in view of great length of bridge destroyed. 
That the foundations of the piers were not undermined seems 
probable from the circumstance that one report speaks of 
the piers as still visible. Whatever the cause, the disaster 
remains the most remarkable and terrible in the annals of 
railroading. 

A detailed account of the construction of the fatal bridge, 
with illustrations, was printed in the ScreNTIFIC AMERICAN 
SvupPLeMENT of April 7, 1877, and an account of the com- 
pleted structure and its inauguration in the SuPPLEMENT for 
July 20, 1878. 

—_ 9+ 6 
OUR VENOMOUS SNAKES, 

The danger from venomous snakes in the United States, 
though small as compared with that in warmer countries, is 
none the less real; and the destruction of such snakes should 
always be encouraged. But unfortunately the popular 
notion of snakes, instead of making venomous species the 
exceptions, makes them the rule. This erroneous notion, 
coupled with a natural and perfectly proper feeling that no 
opportunity of destroying a dangerous reptile should be 
neglected, deals havoc alike to the harmful, the neutral, and 
the useful of serpent-kind. 

Of course such a wholesale war entails the destruction of 
many serpents that are not only harmless but useful. And 
in this connection it may be worthy of notice that non- 
venomous snakes, which commonly attain a length of but 
twenty inches or less, subsist chiefly upon insects, worms, 
etc., and should be regarded as friendly to the interests of 
agriculture. 

A generally available means of determining at sight 
whether a snake is venomous or harmless is therefore desir- 


able. 


As a general rule, the venomous snakes have thick bodies 
and broad, triangular beads, which they flatten when they 
wish to assume a threatening aspect; while the innocuous 
snakes have slender bodies and narrow heads, which they do 
not flatten. This rule is often laid down as a sufficient 
guide in this matter; but it is far from reliable. We have 
venomous species of colubrine form and of mild disposition, 
as well as innocuous species with the viperine form and 
habits. 

Nor is there known apy infallible external criterion of the 
nature of asnake. Even the herpetologist, upon discovering 
anew and apparently harmless spécies, cannot with cer- 
tainty pronounce it to be harmless from its external appear- 
ance alone. 

In order, therefore, to improve every opportunity of de- 
stroying those which are venomous, and at the same time to 
encourage those which are innocent, an acquaintance with 
some of the more obvious specific characters of certain ser- 
pents isindispensable. Butif we inquire into the matter, 
we shall see that the number requiring such an acquaintance 
is very small, 

In North America, including Lower California and So- 
nora, in Mexico, there are one hundred and thirty-two spe 
cies of snakes. Of these twenty-two, or exactly one sixth, 
are venomous. (The ratio of one to five, however, should 
by no means be taken as the numerical ratio of the venom- 


|ous snakes to the harmless, since the former are far less 


numerous individually than specifically.) 

It is plain that an acquaintance with the twenty-two 
venomous species renders a knowledge of the one hundred 
and ten harmless species unnecessary. But sixteen of the 
twenty-two are rattlesnakes—belonging to three different 
genera, it is true, but for our present purpose merely rattle- 
snakes, since all possess rattles. The nature of the rattle is 
so well known in districts where these snakes occur that no 
description of it is here called for; and as this organ is so 
conspicuous, rendering the rattlesnakes easily distinguish- 
able, these may be stricken from the number of venomous 
serpents whose recognition requires their specific acquaint- 
ance. 

Of the six remaining species, two offer well marked varie- 
ties, a knowledge of whose appearance is important. We 
thus have but eight ‘‘kinds” of serpents requiring for their 
immediate recognition as venomous a knowledge of their 
form and markings. 

But except for those whose pursuits lead them over widely 
separated localities, it will be unnecessary to know the ap- 
pearance of even this small number. From one to three of 
them only will be found in most parts of the United States. 
In the region west of the Sierra Nevada not one of them 
occurs, the venomous serpents being represented by rattle- 
snakes alone. In the Northern States there is but one, the 
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|copperhead. In the mountainous districts of North Carolina 


and Tennessee four of them may be met with. 

Now, as to the method of obtaining a practical distin- 
guishing knowledge of these few snakes, Let advantage be 
taken of the first opportunity of killing a snake suspected to 
be one of them, If, by the presence of the “ pit” or of 
fangs, it is determined to be venomous, note carefully 
such peculiarities of markings and form as may be most 
readily observed in other specimens of the same when seen 
alive in their native haunts. The specimen should then be 
preserved in spirits, so as to be available at any time for 
comparison with barmless species to which it bears a super 
ficial resemblance. 

Our venomous snakes, exclusive of the rattlesnakes, are 
comprised in two genera, Ancistrodon and Hlaps, In either 
genus there is but one pair of fangs--long, slender, recurved 
teeth, situated in the forward portion of the upper jaw. In 
the genus Ancistrodon the fang is concealed in a fold of the 
gum, so that it is unsafe to presume upon its absence froma 
It must be pried out into sight by some 
In this examination the greatest 


mere inspection. 
sharp-pointed instrument. 
care should be exercised, as the venom continues to be 
secreted for some time after the death of the reptile, and a 
wound from the fang would probably at any time cause 
severe inflammation, if nothing more serious. 

The fangs in the genus Hlaps are perntanently erect, 
smaller, and situated further back than in Ancistrodon. 

The ‘‘ pit,” above mentioned, is a small cavity about mid- 
way between the eye and the nostril, and a little below the 
line joining them. While not venomous 
snakes, it is seen only in those which are venomous; so that 
its observance will often obviate the necessity of looking for 


common to all 


fangs, 

To those who lack time for gaining such a practical 
knowledge of our serpents, the following fact in regard to 
them may be of interest. All snakes of uniform color upon 
the upper surface of the body, or marked with longitudinal 
bands or stripes, are innocuous. F. W. Craar. 

Long Distance Telephoning. 

An interesting trial was made with Bell telephones, Dec. 
26, between Dayton, Ohio, and Indianapolis, Indiana, a dis 
tance of 108 miles, The wires of the American Union Tele- 
graph Company were used, and the experiment proved con- 
clusively the utility of Bell telephones for distances 
within 100 miles. Conversation between the exchange 
offices of the two cities was maintained throughout the day. 
A circle of 100 miles radius, with New York as a center, 
includes all the western part of Connecticut as far as New 
Haven, with its numerous large and growing towns and 
cities; the Hudson River cities as far as Hudson, taking in 
Poughkeepsie, Newburg, Sing Sing, and other large places; 
all the cities and towns of New Jersey; Wilmington in 
Delaware; and Philadelphia, Reading, Easton, Scranton, 
and other large places in Pennsylvania. A slight addition 
to the radius, still without much exceeding the distance 
between Dayton and Indianapolis, includes Hartford on the 
northeast and Baltimore on the southwest. All these great 
centers of population and trade are thus already within pos- 
sible telephonic reach of New York; and it is quite within 
the limits of possibility that the end of the current year 
may see business men in this city dealing directly, by word 
of mouth, with customers scattered over all this wide reach 


of country. 
Oo 0 or SO 


South American Exhibition, 

The United States Consul at Buenos Ayres, in a dispatch 
to the Department of State, dated October 21, 1879, an- 
nounces that a Continental Exhibition will be opened in that 
city on September 15, 1880, to continue until December 15 
of the same year. The Exhibition is to be divided mto six 
sections. All the nations of South America can contribute 
to and compete in the Exhibition; but the United States and 
Europe are limited to one section for machinery only. This 
section is divided into eleven groups, consisting of hydrau 
lics, mining, metals, casting of types, bookbinding, agricul- 
tural implements, and several other groups. The usual 
directions to exhibitors have been published in pamphlet 


form. 
_ aeeetatiinn 3 


Goods for the Melbourne Exhibition. 

Mr. Thomas RK. Pickering has been named by the Secretary 
of State, at Washington, as agent for the United States Gov- 
ernment to solicit exhibits for the Melbourne Exhibition, to 
begin October 1, 1880. Mr. Pickering’s office is in room 102, 
Post Office Building, New York city, where information in 
regard to the Exhibition can be had. The United States 
will not assume the expense of shipping goods, but will, 
through their commissioner, receive goods at Melbourne, find 
them place in the Exhibition buildings, and publish a list of 
the exhibitors. 

— > ———_ 
Cactus Fiber. 

A species of dwarf cactus abundant in Lower California 
is rich in fiber, said to be excellent for mattresses, It is re- 
ported that an experimental machine, costing only $400, 
converts the raw material into white, elastic fiber with great 
rapidity, and promises to reduce the cost and improve the 
quality of such goods very materially. 

>> 
How Connecticut Manufactures are Booming. 


We learn that the Wheeler & Wilson Sewing Machine 
Company, of Bridgeport, Conn., has at present on-hand 
orders for ten thousand sewing machines in advance of the 
capabilities of their immense establishment. 
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EDISON’S VACUUM APPARATUS, 

With the exception of the peculiar carbon used by Mr. 
Edison in the construction of his lamps, there is nothing of 
more vital importance in the development of his system of 
electric illumination than the apparatus employed to exhaust 
the air from the little globes containing the carbon horse- 
shoes, for upon the perfection of the vacuum depends the 
success of the lamp. 

Since Otto Von Guericke invented the air-pump in 1650 
it has been the subject of various modifications and improve- 
ments; but the most perfect forms of pision air-pump yet 
devised are incompetent to produce the degree of exhaustion 
demanded by modern experimenters. 

In vacuum apparatus, as in most things connected with 
scientific investigation and experiment, the simplest means 
and methods prove the best. It seems that in the natural 
course of invention, simplicity is the latest feature at- 
tained. Air-pumps and vacuum apparatus form no exception 
to this general truth. The most recent as well as the most 
perfect air-pumps consist essentially of a glass tube and a 
column of mercury. Two forms of mercurial pump are 


ler; the second, of Sprengel. The engraving shows the ar- 
rangement of these pumps in connection with the McLeod 
gauge, and other accessories. 

Several sets of this apparatus are employed by Mr. Edison, 
and he has so far improved their construction and working 
as to enable the attendant to produce very high vacua in 
twenty-five minutes, 

The Geissler pump, A, the Sprengel pump, B, and the 
McLeod gauge, C, are all connected with the socket that 
receives the lamp bulbs, through the bulb, E, which is partly 
filled with phosphorous anhydride—a powerful absorbent of 
moisture—and through the bulb, F, which contains gold 
leaf to absorb traces of mercurial vapor. Each set of appa- 
ratus is secured to a vertical board, behind which on a 
bracket near the top sets a reservoir of mercury, which sup- 
plies the Sprengel pump, B, through the flexible tube, a, and 
through a vertical glass tube, having at the top a trap, 4, for 
receiving any air that may be carried by the mercury. 

The Sprengel pump, E, consists of a glass tube about % 
inch in internal diameter and 36 inches in length, dipping at 
its lower end into mercury contained in the small vessel 





used by Mr. Edison in removing the air from his lamp bulb; | 


one for exhausting the greater volume of air, the other for | a flexible tube with a mercury receiver. 
The first is the invention of Geiss- | of the 14-inch tube is formed a bulb, into which the mercury 


perfecting the vacuum 





























A.—Geissler’s Pump. B—~Agrengel's Pump. (C.—McLeod’s Gange. 
a 


y D.- Geissler Tube. E.—Bulb containing Phosphorous Anhydride. 
. 0.—Air Trap. c. and e.—Mercury Sealed Stop Cocks. d.—Discharge Tube. S =Gale. J’ —Gauge Tube. g.—Connecting 


resting on the bracket, and having an overflow connected by 
At the upper end 


supply tube enters through a sealed joint (described else- 
where) and extends about two-thirds of the way down the 
bulb. The bulb is provided with a lateral tube by which it 
is connected with the Geissler tube, D, and with the bulbs. 
E and F, which communicate with the lamp bulbs, G. The 
Sprengel pump also connects with the Geissler pump, A, 
when the stopcock, ¢, is open. 

The Geissler pump, A, is simply a glass tube, having a 
buib blown in it, and communicating at its lower end with 
a mercury reservoir through a flexible tube, and connecting 
at its upper end with the Sprengel pump, B, as before de 





scribed, and also with a bent discharge tube,d,of small caliber, 
which extends downward something over 36 inches and dips 
into mercury contained in a small cup provided with an 
overflow. 

The McLeod gauge is no more complicated than either 
of the pumps. It consists of a bulb, ¢, blown on the end of 
a tube of small diameter, and having a still smaller tube, 7, 
projecting from its upper ‘surface. This tube is closed at 
the top, and its capacity bears a certain ratio to that of the 
bulb. It extends over the face of a scale, f. The longer 
and larger tube of the gauge is connected by a flexible tube 
with the mercury bottle seen resting on the bracket; and it 




















VACUUM APPARATUS FOR EXHAUSTING EDISON'S ELECTRIC LAMPS. 


F.—Bulb beam | Gold Leaf. G.—Electric Lamp Bulbs. 


is also connected by a small tube, g, with the system of 
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a.—Mercury Supply 
ube. /.—-Mercury Sealed Joinis, 
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ibes that connects the two pumps, the Geissler tube, and 
mbes . 


the lamp bulbs. The connecting tube, g, extends over the 
eale, f, parallel to and near the gauge tube, f . 

To produce a vacuum In the bulbs, G, the pinch-cock on 
the rubber pipe, @, 18 opened so as to permit a rapid succes- 
ion of drops, OF & full stream of mercury to flow down the 
onal tube of the Sprengel pump, B. This stream of mer- 
cury, falling through the space between the internal tube and 
the ower end of the bulb, enters the long tube of the pump, 
and carries With it a certain quantity of air, which is dis- 
charged together with the mereury into the cup at the bot- 
tom. As this process is too slow for creating a vacuum 
from the beginning, while the Sprengel pump is still work- 
ing, the Geissler pump, A, is brought into use for removing 
the greater portion of the air. To operate this pump, the 
stopcock, ¢, is first closed, the reservoir of mercury—con- 
nected with the pump by a rubber tube—is raised by the 
sttendant, as represented in the cut, until mercury flows up 
the long pump tube, and filling the bulb, drives out the air 
fore it through the discharge tube, and finally overflows 
through the tube, d, into the cup at the lower end of the 
tube. The mercary reservoir is then lowered until the two 
vertical columns of mercury break in the bend of the dis- 
charge tube, and the mercury in the pump is below the stop- 
cock, ¢, the latter is then opened, and the mercury reservoir 
is lowered until the mercury in the pump will sink no 
farther. The stopcock, ¢, is then closed and the operation 
< repeated two or three times. The Sprengel pump, which 
has been in operation meanwhile, is now permitted to finish 
the work. As the vacuum becomes more and more perfect 
mercury rises in the pump, and when the drops strike 
,e mercury column, a sharp metallic clink is heard, indi- 
cating that the atmospheric resistance to the falling metal is 
little or nothing. As fast as the mercury accumulates in 
sufficient quantities in the reservoir below, it is poured into 


intern 


be 


the 
ut 


the reservoir above. 
Electric sparks from an induction coil are continually 


Hig. 2. 
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passed through the Geissler tube, D, as long as the vacuum 
is low enough to admit of it. Mr. Edison says that when a 
Y inch spark fails to pass the 4g inch space between the elec- 
trodes in the tube the vacuum is still coarse, 

The McLeod gauge is relied on mainly for testing the 
perfection of the vacuum. This gauge is operated by sim- 
ply raising the mercury reservoir connected with it until the 
gauge bulb is sealed off from the other parts of the ap- 
paratus, the mercury, as it rises, closing the connecting 


tube, g. The mercury reservoir is then raised still further, 


until the mercury will go no higher in the gauge tube, jf’ | 


Should the mercury rise to the end of the gauge tube it 


would indicate a perfect vacuum, but this is never attained. | 


The quantity of air contained in the tude, f’, indicates ex- 
ictly the proportion of the air in the apparatus to the ca- 


pacity of the apparatus or air at its normal density. Another 


method of calculating the value of the vacuum is based 


upon the difference in the level of mercury in the two tubes 

n front of the scale, f. 

Mr. Edison informs us that the vacuum in his lamps is so 
nearly perfect that only a millionth of the original volume 
of air remains. 

It is obvious that the Sprengel and Geissler pumps must 
he longer than a barometer, to obtain the full effect of the 
falling column of mercury. All of the rigid parts of this 
‘pparatus are made of glass, and wherever there is a joint 
or a stop cock, it is se%led with mercury. Figure 2 shows 
the upper portion of the Sprengel pump in detail, and also 
vel, at i idea of the manner of sealing the joints. The 

) HM, has a conical mouth, I, into which is fitted and 
round the enlarged portion, J, of the mercury tube, K. 
ae ec in the mouth, I, above the enlarged part of the 
tube, K, is filled with mercury. 

Tig represents mercury stop cock, I bein 
mead » entirely surrounded by mercury contained in 

The lamp bulbs, G. are 
a joint 


to time, 


The spac 


— connected with the apparatus by 
‘Imilar to that represented in figure 2. From time 
while the air is being exhausted from the lamps, 
ti ea een by connection with wires from the electrical 
~~ “Tator, ‘When the vacuum is practically complete, the 


they 
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tubes connecting the lamps with the 
heated by a spirit lamp, sealed 
| other and from the apparatus. 


vacuum apparatus are 
and separated from each 
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LABORATORY APPARATUS. 

The laboratory apparatus designed and patented by 
Thomas Fletcher, F.C.S.. of Warrington, England, has been 
long and favorably known in Europe, and has recently been 
largely introduced in this country by the Buffalo Dental 





| 
| non-conducting material, in one piece, with an opening in 
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the center for convenience in examining work. This pattern 
of furnace requires no blast. 

The furnace shown in Fig. 3 takes crucibles up to two and 
This pattern is 


}a half by two and a quarter inches outside. 


| more especially designed for gold, silver, copper, etc., and, 

as sent out, with four foot chimney and single lid, E, is 
If required for temperature up to the 
a chimney six feet high. 


amply powerful 


fusing point of cast iron, it requires 


Manufacturing Company, of 307 and 309 Main street, Buf- | 


falo, N. Y., who have made arrangements with Mr. Fletcher 
to manufacture all of his specialties. 

The apparatus, consisting of hot and cold blast blowpipes, 
blowing apparatus, gas furnaces with and without blast, 
ingot moulds, and a great variety of other articles, is de- 
signed for colleges, academies. schools, chemists, assayists, 
manufacturing jewelers, dentists, artisans, and experiment- 
ers, 

We have chosen a few of the leading articles for illustra- 
tion and description. 





Fig. 1.--FLETCHER’S NEW CRUCIBLE FURNACE. 


Fig. 1 shows a new crucible furnace, consisting of a sim- 
ple pot—for holding the crucible—with a lid, and a blow- 
pipe, all mounted on a suitable cast iron base. As com 
pared with the ordinary gas furnace it appears almost a toy, 
owing to its great simplicity. 

The casing, which consists of a new material discovered 
by Mr. Fletcher, holds the heat so perfectly that the most 
refractory substances can be fused with ease, using a com- 
mon foot blower. Half a pound of cast iron requires from 
seven to twelve minutes for perfect fusion, the time depend 
ing on the gas supply and pressure of air from the blower. 

The power whigh can be obtained is far beyond what is 
required for most purposes, and is limited only by the fusi 
bility of the crucible and casing. A suitable crucible will 
hold about ten ounces of gold. 

An ordinary gas supply pipe, five sixteenths or three eighths 
will work it efficiently. It is said to require a smaller sup 
ply of gas than any other furnace known. About ten cubic 
feet per hour is sufficient for most purposes, 

Any common blowpipe bellows will work the furnace satis- 
factorily except for very high temperatures (fusion of steel, 
etc.), for which a heavy pressure of air is necessary 

The furnace shown in Fig. 2 will take crucibles up to four 
by three and a half inches, and with half inch gas pipe, 
giving a supply of about thirty feet per hour, will melt 
three or four pounds of brass in about twenty-five minates, 
and the same quantity of cast iron in about fifty minutes 
from the time the first lighted, without the 
slightest trouble or attention. It will melt a crucible 
full of silver or gold in twenty-five minutes. The cruci 
ble will hold and melt about six pounds when quite full. It 
is made in a very substantial manner, and is recommended 


is 


gas 











Fig. 2.-LARGE CRUCIBLE FURNACE. 


as a first-rate furnace for manufacturing jewelers, reducing 


photo. waste, etc. In using this pattern of furnace, the nar 


row end of the plumbago cylinder which surrounds the 


crucible is always put downward. The use of this cylinder 


is to keep the flame in contact with the crucible up to the 
The flame is then deflected by striking against the lid, 


top. 
chim 


and, turning downward, leaves the furnace by the 


r, at the lower side. 
The lid never gets very hot, and can be lifted away by 


the - handle across the top; it is now made of the patent 


ney, 





Fie. 3.—Small Crucible Furnace. Fic. 4.—Ladie Furnace. 
The ladle furnace represented in Fig. 4 takes ladles up to 
six anda half inches diameter, and will melt six or eight 
pounds of zine in about fifteen minutes, or the same quantity 
lead, tin, ete., in halfthe time. It is a convenient and pow- 
erful arrangement for dentists, heating soldering irons, etc. 
Fig. 5 shows asimple, compact, and powerful blower. 
|The step for the foot 
to be used with 
seated. The 
disk is distended until 
can be increased to almost any extent desired 


is very low, and enables the blower 
whether the operator is standing or 
is steady and equal. If the rubber 
net, the 
It will give, 
a pipe of 


cuse 
pressure 
forced against the pressure 
if required, a heavy and continuous blast through 


one quarter inch clear bore. 





Fig. 5.—FOOT BLOWER. 


These compact and well designed pieces of apparatus sup- 
ply a want long felt by our artisans and experimenters, and 
will undoubtedly meet with the success they merit 

The Buffalo Dental Manufacturing Company supply an 
illustrated catalogue giving descriptions of many other 
pieces of apparatus of this character, 

- —_><~ o> 
Preserve Your Papers. 

Thousands of subscribers understam@ his, save thejr num- 
bers, and have ghem bound at the end of the year; others 
thoughtlessly lose or destroy the first few numbers they re 
ceive after subscribing, and subsequently regret they had 
not preserved them. A year’s numbers make a volume of 
over 800 pages, and to every one it will be found useful for 
reference. 

Bound volumes of the 
TIFIC AMERICAN SUPPLEMENT, for 1879, are now ready, 
and for sale at the office of publication. Orders are also 
filled by all News Agents, 

- — Oe 
A Safe Investment Dividend Every Week. 


SCIENTIFIC AMERICAN and Scren- 


The commencement of a year and the beginning of a vol- 
ume are the best periods for subscribing for either maga- 
zines or newspapers. The ScrENTIFIC AMERICAN at this time 
embraces both these conditions. A new volume commenced 
with the new year, and any person not a 
whose hands a copy of this paper may fall is invited to be 
come a subscriber at once, and receive its weekly visits dur 
ing the year 1880. Nothing will return a better income than 
$3.20 thus invested. Dividends every week without any 
liability for assessments, payable at the home or office of the 
of Try SCIENTIFIC 


subscriber into 


subscriber, free even postage. the 
AMERICAN for 1880 
— + Oe 
Starch Photo. Process, 

In consequence of the remarkable results obtained by 
gelatine and silver bromide, experimentalists have been in 
duced to try starch and gum emulsions, and the latest con 
tribution to this branch of photography is a formula for a 
starch emulsion by Senors Pauli and Ferran, of Barcelona. 
Take four grammes of potato starch and mix to a creamy 
consistency with twenty grammes of water; then add slowly 
eighty c.c. of boiling water, and, while the fluid is still hot, 
1°12 grammes of bromide of potassium and 1°62 grammes of 
silver nitrate dissolved in twenty c.c. of water. It is recom 
mended to add a little gelatine to the starch, in order to les 


sen the solubility. 
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We give herewith an engraving of a recently patenied 
automatic damper regulator, embracing several novel and 
valuable features. The mechanism of this regulator insures 
a large increase of leverage, movement, and sensitiveness, 
by the use of a compound lever, having adjustable fulcra, 
by means of which the same machine is adapted to 
the use of either high or low pressure; each regulator is 
provided with a siphon attachment, to prevent the con- 
tact of steam with the diaphragm. The diaphragm is per- 
fectly supported, and is arranged so as to roli instead of 
stretching or wearing it, thus making it more durable 
than other forms of diaphragm. 

This regulator will be readily understood by reference to the 
engraving, and will be apprectated by practical engineers. 
The great saving in fuel, the steady power, the regularity of 
speed, and the guaranty of safety from 
explosion by excessive steam pressure, are 
features which must recommend it to all 
steam users. It is claimed by the manu- 
facturers that it will control the pressure 
of steam within one pound, and fully open 
or close the damper on a variation of two 
pounds, 

The American Steam Appliance Com- 
pany, of 13 and 15 Park Row, New York, 
and 28 School street, Boston, Mass., are 
sole manufacturers of the regulator. 

SRS ERTS 
The Lick Observatory. 

The recent decision of the courts with 
regard tothe Lick estate in California 
gives the trustees of the estate $700,000 
fer carrying out the observatory project, 
which will be pushed forward as rapidly 
as possible. The question as to the kind of 
telescope to be adopted has not yet been 
settled, and the respective merits of the 
reflecting and the refracting telescopes are 
being investigated. As the trust deed 
directed that the instrument should be the 








The Unitary Theory of Electricity. 
Herr Edlund has drawn attention to an electrical experi- 


an open metal tube or cylinder, capable of rotation about its 
axis, be placed over a magnet of double its own length, so 
that its lower end is opposite the middle of the magnet, 
while its upper end is opposite the magnet pole. Then leta 
current of electricity of sufficient strength be passed from 
one end of the tube to the other. The tube is found to ro- 
tate with a velocity which is independent of the resistance 
of the metal of which it is composed and of its thickness. 
Longitudinal slits cut in the tube do not affect its rotation. 
There is, therefore; here a complete conversion of electro- 
motive force into ponderomotive force. W. Weber inferred 
that the resistance of the movable conductor to the passage 
of the current is the medium of this transfer of the energy, 











PEERLESS DAMPER REGULATOR. 


ment that has not hitherto been thoroughly explained. Let | 


most powerful in the world, a refractor of over thirty inches ‘and argued that the first tendency is to rotate the current in 
in diameter will have to be obtained, as two of twenty and, the conductor, but that as this could not be done without 
thirty inches have recently been ordered, respectively for | moving electricity through the substance of the conductor, 
the Vienna and Pultkowa observatcries. It will take two and therefore against its resistance, the principle of least 
years from the time the order is given before the disks will heat requires that the energy should be transferred in an in- 
be ready for the opticians, and it is calculated by the trus- | definitely short time to the conductor itself, which therefore 
tees that three years will elapse before they can turn their rotates. Herr Edlund, however, sees in the experiment a 
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STEREOSCOPIC LANTERN PICTURES, 

As you have again opened this interesting subject, | shall 
be glad if you will permit me to place on record few 
| thoughts of my own respecting it. 

The production of stereoscopic effect by the lantern upon 
a large screen has at intervals, for a considerable perio, of 
time, been the object of experiment with me, says Mr. John 
Harmer, in the British Journal of Photography, the outcome 
of which, up to the present, is a method of obtaining j, 
| having one of the disadvantages of, though it appertains 1, 
| the other methods mentioned in your leading article, nar. 
lly, the necessity for each spectator to be provided wit) a 
piece of apparatus to make the effect evident. 

The arrangement requires a couple of lanterns—one ;, 
project the left eye half of a stereoscopic transparency 
the other the right eye one, each of which when pro. 
jected must occupy as nearly as possil)|e 
the same part of the screen, and being. if 
viewed together, in hopeless confusioy, 
In front of the two lanterns must he fixed 
a revolving disk, pierced with three aper 
tures in such a position with respect ty 
the lanterns that the light shall not }, 
allowed to pass from one of these instry. 
ments till the other is exactly shielied 
With this disk in motion the right anq 
left halves will be thrown alternately upon 
the screen, producing, if the motion hp 
sufficiently rapid, just the effect of two 
open lanterns, the only difference being 


SS “SS that the extremely small intervals of dark 


ness would slightly reduce the illumination 
without affecting the continuity of the 
mental impression in the least. 

The piece of apparatus necessary for 
resolving this confusion into stereoscopic 
effect is composed of two eyepieces, hay 
ing a revolving disk similar to the one just 
described in every respect except size, this 
latter bearing the same proportion to th 
larger disk as the eye does to the lantern 
lens. The revolutions of these must synchronize exactly 
so that when the left eye picture is allowed to pass to 
the screen the left eye must be uncovered to view it, the 
same being required for the right eye and its picture, and 
the rate of motion must be such that the alternate proje 
tion of the pictures must take place not less than ten times 
per second. Each eye will then see its own proper picture 
in the same direction, and will deal with the dissimilar im- 





attention to the third bequest, the School of Mechanic Arts. 
; ical 
NOVEL TOILET CABINET. 

The accompanying engraving shows opposite sides of a 
compact and convenient cabinet recently patented by Mr. F. 
C. Zanetti, of Bryan, Texas. It is designed for containing 
sewing, writing, and shaving materials, and various other 
articles of domestic use in frequent demand. In this recep- 
tacle these articles can be 
arranged in an orderly and 
convenient manner, so that 
any one or more of them can 
be obtained, when needed, 
instantaneously and without 
trouble. 

The invention consists of 
an outer case, divided inside 
by horizontal and _ vertical 
partitions into three separate 
compartments. The first of 
these compartments, at the 
front of the cabinet, is pro- 
vided with a mirror at the 
back, racks for spools, razor 
casés, and razor strop, and is 
closed by a glass door, on the 
inside of which are fixed racks 
for spools, and through the 
glass, opposite each spool, are 
perforations through which 
the ends of the threads are 
passed, so that the thread can 
be taken from the spools 
without opening the door. 
A subdivision of this com- 
partment above serves as a 
receptacle for brushes and 
combs, and the cover of the 
receptacle has a mirror on its 
under side and a pincushion 
on the upper side. The 
second compartment is sub- 
divided for the reception of drawers adapted to be drawn 
halfway out from each end, and envelope, card, and paper 
cases and pen racks. The third compartment is provided 
with a drawer opening from the front of the cabinet, said 
drawer being subdivided into cells for the reception of 
various articles used in sewing and mending. The back of 
the cabinet is provided with a hinged and folding slate and 
writing tablet and a place for a large calendar. 

This cabinet is designed to contain a class of articles that 
too often are not provided with a place, and are liable to be 
found almost anywhere in the house. 

Further information may be obtained from the inventor. 














confirmation of his “‘ unitary ” theory of electricity. 
pressions as with those obtained direct from nature. 

The synchronous movement of the disks could be ob 
tained, if the apparatus were fixed by band and pulley, or 

M. Aimé Girard is the author of a new means of prepar-| to secure the advantage of portability, by a small electro- 
ing cotton-to fit it for making pyroxyline. The cotton is | magnetic engine and phonic wheel, by which a number of 
thoroughly impregnated with a solution of carbonate of | disks could be driven. If the above were constructed for 
soda, and, when well washed, it is then thoroughly dried. | exhibition purposes the disks could be arranged to produc 
stereoscopic, pseudoscopic, 
and superscopic effects—the 
first by an eyepiece adjusted 
as above, the second by pro- 
viding for either to be un 
covered at the instant the pic- 
ture for-its fellow was visi 
ble, and the last by a disk 
revolving at half the rate of 
the lantern one, thus cutting 
off the light of one lantern 
entirely. 

In your résumé you omit- 
ted to mention a very excel- 
lent method discovered )by 
the late M. Claudet some 
years ago, which he described 
and exhibited before the 
Royal Society at the time. 
He obtained the key note in 
the following manner: While 
experimenting with a ‘‘ foci- 
meter” he noticed that the 
image of the instrument upon 
the focusing screen of the 
camera appeared to possess 
its three dimensions—leng' 1. 
breadth, and thickness. This 
at once led him to invest! 
gate the cause, which he 
found to proceed from the 
fact that each eye actually 
sees a different view of the 

i image produced by a lens 
The cotton thus treated is th i ‘ ; : : 

le ot willie. Seth et a a into a bath com- | upon a translucent screen, the natural object appearing to Ye 

“ a pode aye rpaeae ha tie: ee | Viewed by the eye through screen and lens, the relations of its 
ui 8 3 hic | * 

: ry p a ed 1s obtained, which M. | parts being affected by any change, just as would be the ca-¢ 

Girard names “ hydro-cellulose.” It appears that this pro- | if no apps ie . : aa 

P , : if no apparatus were interposed, size excepted. This princ! 
duct is far superior to the ordinary cotton for obtaining ex-| ple he os o's i 
: : & €x- ple he embodied in an arrangement for exhibiting ster¢° 

cellent pyroxyline for photographic purposes. The photo. | scopic effect on a large scale in this wise: A large shect of 
graphic pyroxyline is obtained by immersing the hydro- | ground glass w: acted i ae d which, at 

Hal / lati y ; fae, glass was erected perpendicularly, in y! 
cellutose in a solution composed of sulphuric acid (66°) itable di ; each 

heste pal > >| & suitable distance, were placed a couple of lanterns, each 
1800 grammes, nitric acid (40°), 680 grammes. i en ae ; . j he 
; 98 , One inclined inward sufficiently to throw its half of th 

After twelve minutes’ immersion the pyroxyline is thrown | st copic pi : : he 
: p ; A | Stereoscopic picture upon the screen, with the axes of tht 
into a basin of water and then well washed under a tap. It! lenses cross , > the 
: : . Ses Crossing there, to ‘press onward into the eyes of ti 
is then allowed to dry spontaneously in a dry room , : thi 

. spectator some feet in front. It is manifest that this cro 


ee 
Preparation of Cotton for Pyroxyline, 
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will necessitate the right-eye picture being put into the 
nie ei on the left hand, the left-eye one into that on the 
— | the ground glass to be viewed from a fixed 
in front, thus preventing the effect from being 
yy many persons together. 
$0 
AMERICAN INDUSTRIES.—No. 28. 
MANUFACTURE OF WOOD-WORKING MACHINERY. 
Among the various mechanical industries of the world 
there is none—with perhaps the exception of iron—which is 
more widely spread or employs more capital and labor than 
the working of wood in the manifold uses to which it is ap 
plied. In the present advanced state of manufactures ma- 
chinery is employed for nearly every process to which wood 
+ subjected. From the wooden toothpick to the railway 
+ or the palace of royalty, machinery is used for producing 
required form. The manufacture of machinery for 
working wood has become, therefore, one of our most im 
nortant industries, for only by securing the greatest perfec- 
the machinery employed, can the best results be 


tion in 


right, 42 
position 
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obtained. 


We have selected as the representative of this industry the 
house of C. B. Rogers & Co., at Norwich, Conn., the oldest 
as well as one of the largest engaged in this business. The 
house originated at Keene, N. H., in 1832, when Mr. J. A. 
Fay commenced the manufacture of mortising and tenoning 
machines for sash and door work. Previous to that time, 
with the exception of the Woodworth and Daniels planers, 
saws, and a few special tools, very little wood-working ma- 
chinery was used. The new machines made by Mr. Fay 
met a ready sale and increased demand, and in 1848 Mr. C. 
B. Rogers engaged with Mr. Fay in the business, opening a 
factory at Norwich, Conn., for the purpose, and bringing out 
the sash sticking machine, which met with such an unpre- 
cedented demand that for over three years one machine per 
day was the average sale. A few years later a shop was 
st irted at Worcester, Mass., which was devoted to Wood- 
worth and Daniels planers. 

In 1861 the death of Mr. Fay, together with the need of 
condensation of the business at some central shipping point, 
made it advisable to remove the entire business to Norwich. 
The firm was made into a joint stock corporation, a large 
works erected to accommodate the whole business, and the 
name, which up to this time had been J. A. Fay & Co., was 
changed, and the present title,"°C. B. Rogers & Co., adopted. 
The history of the establishment from the start has been one 
of progress, and the inventive talent of the managers has 
been kept constantly employed to keep pace with the demand 
for improvement. Many of the most indispensable machines 
in use originated with this house—notably the power mor- 
tiser, tenoning machine, sash sticker, and four side mould- 
ing machine. ° 

The works, of which the central cut of our first page illus- 
tration is a fine representation, are located in the city of Nor- 
wich, Conn., on the banks of the river Thames. The loca- 
tion is most excellent as regards freighting facilities—an im- 
portant item with this class of goods—the city being midway 
between Boston and New York, with a daily line of steam- 
ers to the latter, and two railroads centering there, by which 
freights may be forwarded expeditiously to all points, and 
are by special arrangement to all Western points at the regu- 
lar New York freight tariff. The works, including the 
foundry, cover nearly three acres of ground. The manu- 
factory surrounds three sides of a quadrangle, and consists 
of the main building, 125x45 feet, four stories, with black- 
smith shop, 30x25 feet, attached; a wing, 65x40 feet, four 
stories ; and a second wing, 50x20 feet, three stories. The 
fourth side is oceupied by a storehouse, 100x30 feet, three 
stories, for lumber and coal. The factory has about 40,000 
feet of floor space. 

Entering the works at the north end, ground floor, we 
come first to the motive power, steam, applied to an 80 horse 
power high pressure double engine, built by this company, 
running 125 revolutions, and so delicately adjusted in its 
valve motion that the stoppage of half the tools in the build- 
ing can scarcely be detected in the speed. Passing the engine, 
we enter the ‘‘ planer room,” so-called from its being de- 
voted exclusively to the manufacture of planing and match- 
ng machines. Our artist has sketched this room entire, 
with the various planers in process of construction. Of this 
Class of tools this house make twenty different sizes and 
styles, from the diminutive “ Pony,” so-called, to the planer 
and matcher weighing from four and one half to five tons. 
The ereatest care is used in the construction of these ma- 
chines, and the latest improvements and processes are ap- 
plied. A recent one is the use of cast steel for all cylinder 
heads, as well as for the smaller gearing where the wear is 
sreatest. The severe tests to which these machines are put 
have always proved successful and eminently satisfactory to 
the user. In the center of the room, but upon the outside, 
18 an elevator running to the fourth story, and sufficiently 
a — to raise the heavy planers to the street level for 
shipment, 

P bet pir planer room, we pass through a store room 
Vachon bar iron, of all shapes and sizes, and enter the 
1 shop, which has six forges, two trip hammers, 


OW: Shears spsge . . 
power shears, and all facilities for the various forgings. | 


Fr — rf 
T a re we ascend to the second floor, machinist room. 
|S Toor is engaged on moulding machines, of which seven 
SIZ€S are © ‘¢ . . . 

are made; sash machines; mortisers, twelve sizes; ten- 
oners, 
waye i — P : 
~ SY Cutting off and splitting saw frames, resawing machines, 
ind Various other tools. 


| shown in the right hand cut of our illustration. 


seven sizes; band saws, three sizes; scroll saws, rail-, stant production of catalogues, cuts, and circulars descrip- 


Scientific American. 


Passing the casting room, where tons of castings are in pro- 
cess of cleaning, we ascend the main staircase to the third floor 
or “ wood room.” This floor is engaged upon woodwork; 
framing machines, making foundry flasks, pattern work, of 
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125 different machines made by the house, among which are 
tools embracing in their ranges of work house building, sash 
and door, furniture, cabinet and musical instruments, wheels 
and wagons, railway cars and coaches, to which class special 


which a large amount is required in the production of new [attention is given, planing mills, lumber producers, mould- 


machines and alteration of the old. Although iron frames 
are the rule for most machinery, some of the wood frames 
are still retained as being lighter and cheaper—as the sash 
machine, tenoner, saw tables, ete. The frames retain their 
position equally with iron, but to insure this a large stock of 
hard wood is kept in store and seasoned for years before 
using. On this floor is the paint room, where the finishing 
touches are applied and the gray iron rendered more agree- 
able to theeye. At the south end of the room—the fore- 
ground in the sketch—is one of the most important depart- 
ments in the building, where every machine before being 
shipped is thoroughly tested on the work it is designed to 
perform, and any error or oversight in the construction cor- 
rected. This was for many years a system followed only by 
this house, and its value has been amply proven by the uni- 
versal success of the machines sent out 

Many purchasers have but a limited knowledge of machin- 
ery, and it is a great assistance to them to receive their ma- | 
chines all set and with tools prepared ready to set at work. 
The machine shown as being tested is a vertical tenoning | 
machine made for tenoning car sills and doing the heaviest 
work with great ease and rapidity. The company have re- 
cently completed a machine of this class for working oak 
timber 16 inches square, cutting a double tenon 8 inches deep 
at one cut. A companion machine to this is the rotary car 
mortising machine, which works mortises 12 inches deep, 
15 wide, and any length required, the timber being moved 
by power, and the whole operation almost automatic. 

Upon the fourth floor is the “ machinist 
This is similar to the second, but engaged on a 
lighter class of tools, with one exception—the inside head 
It weighs 


} 


’ 


room,’ 


moulder, which is one of the finest tools in use, 
3,500 pounds, and works moulding up to 12 inches wide, and 
by special adjustments is capable of producing 50,000 feet 
of narrow mouldings per day, a feat said to be unequaled 
by any other machine. Among the other tools are: iron 
frame tenoning machines, whose advantages consist in great 
facility of adjustment and ease of operation; upright shap- 
ing machines, five sizes; boring machines, one ingenious two- 
bit machine for cabinet work, cabinet jointers for piano work, 
Reidy’s patent ironing and mangling machine, a specialty 
recently introduced into this country by an English patentee, 
its "peculiarity being the method cf heating the roll by a 
combination of gas and air. 
ner, occupying but little space, is the manufacture of Board- 
man’s barbed blind staple, which was invented by an em- 
ployé of the house, and has been made by them for over 
twenty years. Here several machines are rurning constantly, 


for some time past night and day, to produce these little | 


articles, 2,200 of which weigh but a pound, and of which 
orders have been received within three months for upward 
of forty tons. It would seem the work of a lifetime to pro- 
duce such an amount, but the machines are tireless, and, 
like ‘‘ Oliver Twist calling for more ”—wire—they consume 
it in their insatiate maws, and the finished staples drop from 
them like the rain drops. 

The three upper floors of the main wing are filled with 
finished tools ready to be shipped out on order, and the long 
lines of machines in dozens or half dozens of a kind make a 
fine display. On the third floor of this wing, alight, pleasant 
room, with a fine view of the river, is used for draughting 
the many new designs and improvements required in the 
business. Something in this line is in process constantly. 
One of the most recent is the large hub mortising machine, 
This was 
produced on 4 requirement for a machine to mortise a hub 
16x18 inches, a task as yet unaccomplished. The machine 
shown does the work successfully, mortising 8 inches deep in 
solid hard wood, and although very heavy and powerful— 
weighing 3,500 pounds—with as much ease to the operator 
as one of the lighter door mortisers. 

This house have always given special attention to per- 
fecting machines for specially difficult classes of work. Com- 


plete sets of machinery for making lead pencil woods and | 


finishing the pencils were perfected by this house and fur- 
nished to the Messrs. Faber and others. Machines for mak- 
jng meat skewers, turning them out by the million, and 
many other specialties have been produced, it being only 
necessary to state the work to be done and something will 
be invented to meet the emergency. This company work 
their iron from the pig, the castings being produced in their 
foundry, of which an interior view is given. It has about 
15,000 feet of floor space, two cupolas—one of seven tons 
capacity, large core ovens, cranes, and every facility for 
doing a large quantity of work, The present production is 
from three to four tons on alternate days. The quality of 
iron is an important item in this class of tools, and the com- 
pany are able, by making their own castings, to insure the 
best. Attached to the foundry is the pattern house, 30x15 
feet, two stories, and packed to overflowing with the patterns | 


| used. 


The offices of the house are in the second wing of the 
works, fronting the street. Here are the accounting depart- 
ment, the correspondence which is extensively carried on 
with all parts of the world, and in addition to these is a con- 
A catalogue is issued fre- | 


tive of the various machines. 
to the | 


quently of 175 pages, giving full information relative 


Last, but not least, in one cor- | 


ings and picture frames, brooms, curtain rolls, and in fact 
for nearly every purpose to which wood is applied. The 
house has a Wareroom at 109 Liberty street, New York, and 
their shipments extend to Great Britain, France, Germany, 
Sweden, Austria, Russia, Australia, New Zealand, South 
America, and every corner of North America, and in nearly 
every country named the house has a wareroom with ma- 
chinery in stock, : 

The machines have been exhibited at every exhibition of 
note from the Crystal Palace down to the present time, and 
over 100 medals in gold, silver, and bronze attest the com- 
petitive merit of the exhibits. 

The present officers of the company are: Lyman Gould, 
President; R. M. Ladd, Treasurer; and B. H. Rogers, Sec- 
retary and Superintendent. 





Correspondence, 


Electrical Generators, 
To the Editor of the Scientific American : 

It would seem that the authors of books and chapters on 
electricity are largely culpable for the numerous discussions 
which have appeared of late in the Screntrric AMERICAN on 
electrical generators. The problem to find the maximum 
current with a given lot of battery cells and external resist- 
ance is well known; also the answer to it, viz., internal re- 
sistance equal external resistance. But the other problem, 
viz., to find, with given external resjstance, the number and 
arrangement of cells, for procuring a given current with a 
minimum consumption of zinc, seems to be far less common 
in books, and perhaps generally, though the result may 
often be of far greater importance. 

To illustrate, suppose that in some electro-plating estab- 
lishment a plating bath is so run as to offer about constant 
resistance to current; and suppose a certain standard con- 
stant current is preferred. If these conditions can be real- 
ized by one arrangement requiring $25 greater outlay in 
first cost for increasing the number of cells, whereby a sav- 
ing of $50 a year for zinc is realized; a party, expecting to 
run for years, would be quite likely to adopt the greater first 
cost. 

What is true in consumption of zinc in batteries will be 
| true, in some measure at least, in dynamo-electric machines, 
because the zinc consumed in one case represents energy, and 
'so do the foot potinds consumed in the other. Hence, for 
simplicity, batteries are here considered instead of machines. 

That for a given external resistance a given current 
strength may be maintained by different arrangements of cells 
in rows, the total number of cells varying as required, is evi- 
dent from considerations of Ohm’s law. For instance, if 

100 cells in 5 rows satisfies a certain current and resistance, 
the same effect may be secured with 10 rows of batteries, 
though 40 or 60 cells may be necessary. It may happen, 
| however, that a large percentage of zinc will be saved with 
the 60 cells and 10 rows. 

The energy of a current is stated, on good authority, to 
be proportional to the zinc consumed ina well conditioned 


battery; also, it is proportional to the electro-motive force 

multiplied by the current strength. These facts applied so 
as to bring about the relation between the zinc consumed in 
different cases will show that for the same external resistance 
the weight of zine consumed in a battery arranged for maximum 
current; divided by the weight of zine consumed tn a battery by 
like cells in greater number for an equal current, ts simply equal 
to the number of cells in one row of the first battery, divided by the 
number of cells in one row of the second battery. 

Also for the relation of numbers of cells, it will be found 
that the ratio of the number of cells in one row, Ist battery 
and 2d, added tothe ratio of number of rows, Ist battery 
and 2d, is equal to 2; also, the maximum value of this Ist 
ratio can never be greater than 2. 

| An example will serve to fix the ideas: Let the cells of 
battery considered be all alike, with equal electro-motive 
forces, and the internal resistance of each equal 1 ohm; let 
the external resistance equal 4 ohms, If the number of 
cells be 144, arranged in 24 rows of 6 each, we have the max- 
imum current for the cells of resistance named. Again, if 
192 like cells be arranged in 12 rows of 16 each, we will] have 
the same current strength, though the total internal resistance 
of the 2d will be only a third of the Ist. 

According to the rule above, the consumption of zinc in 
the Ist battery will be 50 per cent greater than in the 2d. 

Hence it appears that the best arrangement of a battery of 
several cells for maximum of current is one thing, while the 
best number and arrangement for securing a given current 
with a minimum of zinc is quite another. The quantity of 
zinc diminishes with internal resistance 

From the fact that zinc consumption in a battery stands 
for about the same thing as foot pound consumption in the 
dynamo-electric machine, it would seem that for the mini 
mum of power the internal resistance of the machine should 
be reduced to as small a fraction of the whole as possible, 
the size of the machine and conditions of working being, 
of course, consistent with the given current required. 

8. W. Ropryson, 


Dep. Phys. and Mech. Eng., Ohio State University. 
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HINTS TO THE YOUNG STEAM FITTER. 
BY WM. J. BALDWIN. 
HEATING SURFACES. 

All radiators, box coils, flat coils, plate or pipe surfaces, 
arranged to warm the air of buildings, are heating surfaces. 

The vertical tube radiator is now the accepted type of a 
first-class heater, and most all manufacturers have their own 
pecuhar style with varying results as to efficiency, and the 
steam fitter or purchaser should use great caution in the se- 
lection of radiators. 

The common return-bend-radiator, Fig. 1, is the most 
widely manufactured; it is not patented, and is second to mo 
other vertical tube heater. 

The construction is simple, a base of cast iron, A, being 
simply a box without diaphragms, with the upper side full 
of holes, about 244 inches from center to center, tapped 
right-handed; a pipe, B, for every hole, 2 feet 6 inches or 3 
feet long, threaded right and left handed, and half as many 
return bends, C, as there are pipes tapped left-handed. 

The manner of putting these heaters together is to catch 
the right-handed thread of two'pipes one turn in the base, 
then apply the bend to the upper and left threads of the 
same two pipes, and screw them up simultaneously with a 
pair of tongs on each pipe, and a second person holding the 





i. = . ° ° 
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ee 
it will remain in the radiator, impairing its efficiency and | tions of the outside, as in Fig. 10, and all Wrought iron 
often deceiving the novice, as it in time heats by contact | heaters. Extended surface is understood when the outside 
with the steam ; but when there is a thumb cock or air valve | surface of the heater is finned, corrugated, or serrated, With 
on the radiator, usually on the furthermost pipe from the in- | the inside straight, as in Fig. 11. 
let, the result is quite different. Inthe common return-bend For direct radiation where the heater is placed in the room 
radiator and others of good construction the action is direct, | there is little or nothing gained by having the surface of the 
and the pipes heat consecutively, excepting, perhaps, the heater extended, and a steam fitter in calculating the extent 
pipe the air valve is on and a few near it which sometimes of his heating surfaces should not take into consideration t},. 
heat ahead of their order, on account of the draught of the | whole outside surface of such a heater; he should simply 
air valve. treat it as if the projections were cut off, leaving a flat o; 
Thus when the steam enters a well constructed radiator the | plane surface. : 
air falls to the base and is driven out at the air valve, the pipe| For indirect heating (the coil to be under the floor or in 
of which may be run down inside the base (as seen at D, flue) the result is a little different when in comparison with 
Fig. 1), which will bring it into the lower stratum, drawing | shallow plane surface coils, where the air cannot stay long 
it off to the last. | enough in contact with them to get thoroughly warmed, put 
This is the most simple test for a good heater, and any | presses into the room without hinderance. In this case the 
make of radiator that nearly always has a few cold pipes, | extended surface gives a better result, not because a square 
sometimes in one part of the heater and sometimes in | foot of the surface can transmit as much heat in the same 
another, should be avoided. time, but because it hinders the direct passage of the air. 
Fig. 2 shows a device (patented) for making a return bend | holding it longer in contact and preventing stratification, 
radiator positive. The pockets, A A, filling with condensed The cast iron vertical tube radiator is a quick heater, the 
water, makes a seal which at times prevents the flow of | large size of the tubes causing large and few chambers, which 








e o ° io , | wi . . . 
steam along the base and forces it in a continuous stream | expedites the expulsion of the air. 


through the pipes (see arrows in cut). Fig. 12 shows stack of cast iron extended surface radiators 









bend with a wrench made for the purpose. 























Figs. 3 and 4 show cross section of modifications of posi-! for indirect heating. 














Steam fitters who buy bases and make only a few radia- 
tors to keep the boys at work when in the shop, should count 
each set of threads in, but they who make for the trade gauge 
their threads and pipes so as to always enter the base first. 
If the pair of pipes in any one bend are not plumb, screw the 
pipe at the side from which they lean a little tighter; this 
this will shorten that side and draw the bend over. 

I will here explain the action of steam entering a radiator, 
as nearly all the patents on the so-called positive circulating 
radiators are to facilitate the expulsion of the air and the 
admission of steam. 

The general impression among steam fitters is that when 
steam enters a radiator the air is backed up and confined in 
the top of the pipe, and so it will be when the pipe is single 


and closed at the top, without any of the usual means to get , 


it down; this is so, although steam is not quite one-half the 
weight of air, and it may seem an anomaly to the scientific 
engineer. 

When two pipes are connected at the top with a bend, or 
when there is an inside circulating pipe or diaphragm of 


sheet iron slipped into it, the air immediately gives way and | 


falls in the pipes nearest the inlet first; but should there be 
no air valve on the radiator, the air will be crowded at first 
to the further end of the radiator, and should the system be 
a gravity circulation, without an outlet to the atmosphere, 


| Side surface of the iron corresponds 
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tive return bend radiators. Fig. 3 can be used as a vertical 


radiator only, but Fig. 4 can be used in any position from 
perpendicular to horizontal, as seen ut Figs. 5 and 6, and is 
peculiarly adapted to indirect heating. _ 

Single tube radiators welded, or closed at the top with a 
cap. with an inside circulating device, are also much used; 
some of them compare favorably with the return bend radi 
ator, but are slower in heating. 

Fig. 7 shows the first of this class put on the market. A 
is the cast iron base, B the welded tube, and C the septum of 
wrought iron slipped inside the tube and projecting an inch 
into the base. This heater depends on the gravity of the air 
for a circulation. ; 

Fig. 8 shows another heater of this class which is positive 
in its action. A, cast iron base: B. diaphragm cast in base: 
C, welded tube; D, inside tube, open top and bottom and 
screwed into the diaphragm. 
be seen by the arrows. 

Fig. 9 shows 
action. 

Cast iron radiators are of two kinds, 
surfaces. 

Plane surfaces, as the trade understands 
either flat. round, or corrugated, provided th 


The action of the steam can 


a fire bent tube radiator very positive in its 


plane and extended 


them, may be 
e coring or in- 
and follows the indenta- 
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Sheet iron radiators are used in very low-pressure heating, 
the commonest form of which is the flat Russia iron heater, 
seamed at the edges and studded or stayed in the middle, with 
a space of about 3 of an inch between the sides. They are 
used in a one pipe job. 

COILs. 

Coils are always made of wrought iron steam pipe and fit- 
tings, and though not considered an ornament are first-class 
and cheap heaters. 

Fig. 13 shows a flat coil, which is a continuous pipe con 
nected with return bends at the ends and strapped with flat 
iron, which is a very positive heater. 

Fig. 14 shows a miter or wall coil. It is composed of 
headers or manifolds, A A; steam pipes, B; elbows, C; and 
hook plates, D. 

There are many modifications of this coil, but one indis- 
pensable point in the making of it is, it must turn a corner 
of the room or miter up on the wall. The pieces from the 
elbows to the upper header are called spring pieces, they are 
screwed in right and left, and are the last of the coil to be 
put together. 

If a coil is put together straight between two headers, 4° 
seen at Fig. 15, it will be like Fig. 16 when heated, and cav- 
not be kept tight for a single day, the expansion of the 
first pipe to heat being a powerful purchase to force the 
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The ordinary rule-of-thumb way of the average pipe fitter 


«to multiply the length by the breadth of a 
room and the result by the height, then cut 
off two figures from the right hand side, and 
call the remainder square feet of heating sur- 
face, with an addition of from 15 to 30 per 
cent for exposed or corner rooms. 

In the computing of heating surfaces there 
js much more to be considered, and it is evi- 
dent the amount of surface necessary fora 
vood and well constructed building will not 
na enough for a cheap and poorly put up 
one : 
The cubical contents of a room occupies 
only an inferior place when estimating for 
large rooms and halls, and no place at all in 
figuring for small or ordinary office rooms or 
residences, which are heated from day to day 
throughout the winter. 

Suppose a small room on the second floor 
of athree story building with only one out- 
side wall, with no windows, but the whole 
furred, lathed, and plastered, with all the 
other rooms of the building heated and main- 
tained to 70° Fah.; now place a portable 
heater in this room and keep it there until 
the room is heated to 70° also, then remove 
it. How long will it take to cool 10°? An- 
swer, perhaps three hours. Now make a 
window without blinds, and you find it cools 
10° in less than half the time. Why? Be- 
cause the glass of the window being a good 
transmitter of heat, it is able to cool more air 
than the whole outside wall. You may now 
say: What about the inside walls and floor? 
Why, they actually help to maintain the heat 
in the room by conduction, etc., from the 
other rooms. 

Thus the windows are the first and most 
considerable item. Secondly, the outside 
walls, how they are plastered—whether on 
the hard walls or on lath and furring. Thirdly, 
the prospect—whether exposed or sheltered. 
Fourthly, is the whole house to be heated, or 
only part of it? and; lastly, what the building 
is to be used for. 

TABLE OF POWER OF TRANSMITTING HEAT 


OF VARIOUS BUILDING SUBSTANCES, COMPARED WITH 


EACH OTHER. 


Window glass........ Be nnee segece occe. s 

Onk amd) WUBIN vcs <06ess. ceccscces Sb eb eseseses 
WR BORD, oc dxendhcotnhthccaseser tems kc! Cébatocdes 
PRON BENG © icgeddet vatdebes 0essseudsese és 

Lath and plaster.... .. ........ 


Common brick (rough)............ tds QOS EDD 
Common brick (whitewashed)............... ccs... 


ce Ne Be nT ST a eer tagen 
Sheet WOR ....... 


In figuring wall surface, etc., multiply the superficial area | side, 0°; difference, 70°. Again: Temperature of 
; ‘ > ; " 
of the wall in square feet by the number opposite the sub-! pipe, 212°; less temperature of room, 70°, difference, 


r, and when it cannot do so it will spring 


THE AMOUNT OF HEATING SURFACE 
ro MAINTAIN THE HEAT OF THE AIR OF 
SPACE IN BUILDINGS TO THE DESIRED TEM- 


stance in the table, and divide by 1,000 (the value of glass), | Thus: 142+70=0°493, or about one half a square foot of 
the product 1s the equivalent of so many square feet of glass | glass-heating surface to each square foot of glass or its equi- 
in cooling power, and may be added to the window surface valent. For each additional mile and a half in the average 
velocity of the wind above fifteen miles per hour add ten per 


and treated the same. 
The following method has given good results ard 1s not | cent to the heating surface. 

wholly empirical. The writer has used it for many years in| In isolated buildings exposed to prevailing north or west 

preference to any other: 


| winds there should be a generous addition of the heating 
surfaces of the rooms on the exposed sides, 
and it would be well to have it in an auxiliary 
heater, to prevent over-heating in moderate 
weather. 

In windy weather it is well known to the 
observant that the air presses in through 
every crack and crevice on the windward 
side of the house; and should they take a 
candle and go to the other side of the house 
they will find that the flame of the candle 
will press out through some of the openings 
Thus the air in a house blows in the same gene 
ral direction as the wind outside, and forces 
the warmed air to the leeward side of the 
house; this is why the sheltered side of a 
house is often warmer in windy weather 

Conditions which tend to the warmth of a 
house in windy and cold weather without 
stopping the leakage of air under doors or 
around windows are: Ist, blinds on the win- 
dows inside; 2d, blinds on the windows out- 
side; 3d, window shades and curtains; and, 
last, papered walls. The leakages are really 





blessings in disguise in houses which are not 
systematically ventilated 

Lead or zine paint should not be used on 
heaters; several coats of lead paint may de 
stroy their heating power from fifteen to 
twenty percent. Ocher and oil, or varnishes 
mixed with color, are the least harmful 

~~ oe 
A NOVEL CLOCK, 

On this page we illustrate a handsome 
clock of Austrian manufacture, which makes 
no pretense of being anything other than what 
it is, and in which the design and ornament 
are studied with due reference to the use for 
which it is intended. The simplicity of the 
design is offset by elaborateness in the detail 
of the decoration, which is rich and well 
conceived In the panels of the dome is 








some very fine work. Above the dome is an 
open belfry, containing a bell and hammer, 
With this arrangement the vibration of the 
CLOCK OF AUSTRIAN DESIGN. metal, when the hours are struck, ie not 

muffled, but rings out clearly and with dis 

| Divide the difference in temperature between that at) tinctness. Another feature, companionable or distracting, 
which the room is to be kept and the coldest outside atmo- according to one’s mood, is the pendulum swinging across 
| sphere, by the difference between the temperature of the 
steam pipes and that at which you wish to keep the room, 
} and the product will be the square feet or fraction thereof, 
lof plate or pipe surface to each square foot of glass or its 


the face of the dial, attracting the eye by its mute motion 
to the ever-advancing hands and to the significant legend 
inscribed above them. 

~<_>+ + 


| equivalent in wall surface. THE AARD VARK. 
Thus: Temperature of room, 70°; less temperature out- | 
steam | Africa, and is a very curious animal. The skin of the aard 


The aard vark, or earth hog, is a native of Southern 


142°. | vark is not protected by scales or plates like those of the 





AAR) VARK,—Orycteropus Capensis, 
































manis and the armadillo, but rather thinly covered with | 
coarse bristly hair. Its length is about five feet, the tail | . 
| mal plates which served to protect the animal. A number 
d others of smaller 


being twenty inches long, and it is a very powerful creature, 


especially in the fore limbs, which are adapted for digging, 
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differ widely from any of the known sub-orders. The _ 
e der- 


striking character, to which the name refers, is the hug’ 


of these, from 2 to 8 feet in diameter, an 


and are furnished with strong hoof-like claws at their extre | size, were found with the remains of the present species. 


mities. These clawscan be used with marvelous yapidity 
and force, and are employed for the purpose of destroying 
the dwellings of the ants on which the aard vark feeds, as | 
well as for digging a burrow for its own habitation. 

The burrows are not very deep, but are of tolerably large | 
dimensions, and are often used, when deserted, as extem- 
pore tombs, to save the friends of the deceased from the 
trouble of digging a grave fortheir departed comrade. The 
creature makes its burrows with marvelous rapidity, and 
can generally dig faster with its claws than a man with a 
spade. 

The aard vark is a nocturnal animal, and can very sel- 
dom be seen during the daytime. At night it issues from 
its burrow, and making its way toward the ant hills begins 
its work of destruction. Laying its fore feet upon the 
stone-like walls .of these edifices, the aard vark speedily 
tears them down, and as the terrified insects run about 
in the bewilderment caused by the sudden destruction of 
their tenements, it sweeps them into its mouth with rapid 
movements of its long and extensile tongue. This member 
is covered with a tenacious glutinous secretion, to which 
the ants adhere, and which prevents them from making 
their escape during the short period of tifne that elapses be- 
tween the moment when they are first touched and that in 
which they are drawn into the mouth. 

eee eee ee 

Trapping Rats. 

A Wisconsin correspondent of the New York Tribune 
gives the following mode which he has successfully adopted: 

Having lured to destruction many old Solomons among 
rats, I will detail my plan: Take a pan nearly full of bran, 
set a small steei trap without any bait, put a light wad of 
tow or cotton under the pan of the trap, which press down 
so it is just ready to spring; put the trap in the bran, mak- 
ing a place with the hand, so that it may be below the sur- 
face when level; lastly, scatter a few kernels of corn on the 
bran (pumpkin seeds are better), and you are ready for your 
victim. I hardly ever fail to fool some of the ringleaders in 
this way, while younger ones are easily caught. If ‘‘ P.” 
cannot thus circumvent that shy and cunning old specimen, 
I will give him my pian with strychnine, which is as swift 
with rats as with dogs. 

So much for the Wisconsin rats. We cannot but think 
that the ‘‘old Solomons” out there are not half so wise or 
cunning as some we have encountered at the East. Some 
years ago the rats made bad havoc in our eellar, and we re- 
solved to try the efficacy of the steel trap. It was set ina 
large flat vessel, and well covered and hidden with bran. 
We were more cautious than the writer above, for we used 
a large spoon to move the bran, fearing the rats might smell 
the touch of fingers and keep away. Small bits of cheese 
were then dropped over all parts of the bran and over the 
covered trap. The next morning there were tracks of rats 
all over the surface, except where the trap was buried; and the 
cheese vras all taken, except directly over the trap. We were 
compelled te resort to a more effectual trap, which proved 
quite successful—in the shape of a fine old tom cat.—Coun- 
try Gentleman. 





New Fossil Reptiles from the West. 

The Yale Museum has recently received numerous remains 
of reptiles from the Jurassic deposits of the Rocky Moun- 
tains, and some of the more interesting dinosaurs are briefly 
described and figured by Prof. O. C. Marsh, in the current 


reptilian remains pertain to several distinct groups, and are 


same horizon. 
Most of the animals described in the present communica- 


|The skull is very small, and more lacertilian than in the typi- 
cal dinosaurs, and the brain cavity is remarkably small. The 


vertebre known are all solid, and the fore limbs of the ani- 


mal are shorter than those behind. 


Celurus fragilis (new genus and new species) was a very 
small reptile, apparently a dinosaur, which Jeft its remains 
in the same locality with Camptonotus dispar. The most 
characteristic specimens that have been obtained are verte- 
bre. Judging from what is known of the remains of this 
species, the animal appears to have been about as large as a 


wolf, and probably carnivorous in habit. 
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Human and Canine Blood Corpuscles. 





The question whether it is possible to distinguish between 
dog’s blood and man’s blood by microscopic measurements of 
their respective corpuscles was pretty strongly negatived by 


the evidence given in a noted murder trial by Dr. Woodward, 
Dr. Tread- 


well, of Boston, had previously testified, in the same case, 


of the Army Medical Museum at Washington. 


that he had identified certain blood stains on a pocket-knife 


as human blood by means of such measurements. Dr. 
Woodward, on the other hand, contended that such identi- 


fication was impossible. 


The corpuscles of the blood of man and dog vary within 
very wide limits, and corpuscles vary according to the health 
‘of the individual; a French investigator had discovered some 

in persons afflicted with anemia as large as 1-551 of an inch; 
another 1-500; however the witness had never found one so 
large, his experiments giving measurements from 1-2500 to 
1-4500; the corpuscles of dog’s blood vary little from those of 
man’s, but the largest or smallest sizes are not always to be 
found in any single drop from any animal; it has been 
claimed that there was no difference in the corpuscles of 
young or old; but Perrier, of Bordeaux, wrote in 1877 that 
the two extremes of size disappear as age advances and the 
corpuscles become uniform. Dr. Woodward had investi- 
gated this theory so far as it applied to man and the dog, and 
believed it correct; this applies to age; the variations caused 
Between the extremes 
all measurable sizes exist, varying even to millionths of an 
inch, the corpuscles in a drop of blood varying as much in 
Therefore when you 
try to get an average from four corpuscles or fifteen corpus- 
cles you cannot do it any more than you can get the average | 
size of men in a throng by measuring a few of them. There- 
fore it has happened that scientific men in their investigations 
do not get results comparing with each other; a noted inves- 
tigator, Mr. Gulliver, in 1848 stated that the average size of 
man’s corpuscles was 1-3200 of an inch, but Pellus and 
Franie, French investigators, found them slightly larger, and , 
other Frenchmen found them smaller; what varies in nature 
must, of course, vary in the results placed upon paper, con- 
tinued the witness, who admitted that he had never been able 
to get the same results from measurements of the corpuscles 


by disease are yet an open question. 


size as different men do in a throng. 


in two different drops. 


At this point the witness referred to a paper written by 
him in 1875 for the American Journal of Science, and giving 
thirteen sets of measurements of human corpuscles; those 
of each set of 50 were averaged, he said, and the average of 
the aggregate was 1-3500 of an inch. These figures he had 
since criticised in print as being not absolutely correct, yet 
many European authorities still agree with them. Continu- 
ing, he remarked that as a drop of blood contains between 
number of the American Journal of Science and Arts. These five and six million corpuscles, in endeavoring to identify 
blood one must think of how many drops there are in a hu- 
interesting from the fact that they throw considerable light man body, and consequently how many millions of corpus- 
on the forms which have already been described from the cles. Hence we see how impossible it is to identify blood by 
measuring fifty corpuscles. é 


In reply to a question as to the relative sizes of dog’s blood 


tion belong to genera hitherto unknown. Of these new and human blood, Dr. Woodward detailed some recent ex- 


genera, the first (nearly allied to Laosawrus), which is called | periments. 


One with forty corpuscles of the blood of one 


by Prof. Marsh Camptonotus, contains, as far as known, two of his assistants in the Medical Museum in Washington 
species. . dispar appears to have been a reptile about 8 or | showed an average of about 1-3058 of aninch. Fifty cor. 
10 feet in length, and herbivorous in habit. The fore limbs | puscles of dog’s blood averaged only one millionth of an inch 
of the animal were much reduced in size; the massive por- | from the average of the forty of human blood above described 
tion was not in front, but behind, the ischium being larger Upon the subject of restoring to their normal size for mens- 


than the pubis 


All the specimens discovered are from the urement the corpuscles of dried blood, Dr. Woodword said 


Atlantosaurus beds of the Upper Jurassic. The other species | that there were numerous difficulties which tended to pre- 
of this genus, C. amplus, was about three times as large as | vent accurate work. When restored they are generally smaller 


the one just mentioned, and is represented in the collection | 
by various remains, among which is a left hind foot nearly 
entire. 


than their normal size, and would therefore appear to come 


within the ranges of the corpuscles of other species; the best 
restorative is that nearest approaching the serum of the 


Brontosaurus excelsus (new genus and new species), one of blood, and that is the embryotic fluid surrounding the feetal 


the largest reptiles yet discovered, has been recently brought calf; glycerine with water gives good results in careful | 


to light, and a portion of its remains are now in the Yale | hands. 


collection. This monster, which was probably 70 or 80 feet 


In reply to the question whether other diseases than 






‘from Lake Huron to the Lake of the Woods. 
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‘own averages of measurements can never be made to 


« Because of the differences of the things measured—t)j¢ 
corpuscles. ” 
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The Most Northern Point of the United States, 
BY WILLIAM A. MOWRY. 

If the question were asked, Which is the most northern 
part of the United States, excepting Alaska? perhaps many 
would say, The line of 49° from the Lake of the Woods to 
the Strait of De Fuca, But that answer would be incorrect. 
There is a point where the United States reaches 49° 23 54” 
north latitude. It is in longitude 95° 14 38” west from 
Greenwich. 

In other words, at the Lake of the Woods, in Minnesota, 
our territory includes a small area reaching beyond 49° more 
than 25 miles. This little excrescence, jutting out into 
British America, is recently put down upon some of our 
maps, but I have not seen it on many of them. It is indi- 
cated, though roughly, upon Case’s large map of the United 
States and upon the large map published by the Government 
and issued by the Land Office. I observe it alsoin Warren’s 
School Geographies. 

The map which shows it most accurately is perhaps the 
Map of the State of Minnesota, published by the St. Paul 
Book and Stationery Company, at St. Paul. On most of 
the maps the Lake of the Woods is by no means correct, or 
even approximately so. 

After learning the fact that our country does hold this 
little jutting piece of both land and water, the question 
arises, How did it happen that the boundary should take 
this circuitous direction? The answer is as follows: In the 
definitive treaty of Paris, signed (September 3, 1783) by John 


' Adams, David Hartley, Benjamin Franklip, and John Jay, 


Article II. defines the boundaries of this country. In this 
article we find that from Lake Superior westward the 
boundary is given as follows: 

«Thence through the middle of Long Lake and the water 
communication between it and the Lake of the Woods to 
the said Lake of the Woods; thence through the said lake 
to the most northwestern point thereof, and from thence 
in adue west course to the river Mississippi.” 

Evidently it was then supposed that the source of the 
Mississippi was to the north and west of this point. When, 
however, it was subsequently ascertained that the head- 
waters of this river were to the southward, the line was 
made to run from this ‘‘most northwestern point of said 


’Lake” due south to latitude 49°. 


We next find allusion to the matter in the treaty of 
“Amity, Commerce, and Navigation,” signed at London 
(November 19, 1794) by Grenville and John Jay. The 
4th Article proposes that, ‘‘ Whereas it is uncertain whether 
the river Mississippi extends so far to the northward as to 
be intersected by a line to be drawn due west from the Lake 
of the Woods,” measures shall be taken ‘“‘to make a joint 
survey,” and ‘‘ the two parties will thereupon proceed to 
amicable negotiation to regulate the boundary line in that 
quarter.” 

By the 7th Article of the treaty of Ghent it was agreed 
to refer to commissioners ‘‘the boundary line from Lake 
Superior to the Lake of the Woods.” In 1827 the commis- 
sioners made their final report, with maps of ac ual survey 
In this re- 
port they say: 

“The extreme northwestern point of the Lake of the 
Woods is declared to be at lat. N’ 49° 23° 54” and lon. W. 
95° 14’ 38"; so that in conformity with the treaty this point, 
having been ascertained to be north of parallel 49°, a line is 
drawn due south from it to parallel 49°, on which parallel 
it is to be continued to tne Rocky Mountains. No mean: 
have yet been taken to delineate the boundary westward 
from the Lake of the Woods.” 

The commissioners were Peter B. Porter and Anthony 
Barclay. No change was made from these agreements by 
the ‘‘ Webster Ashburton Treaty ” of 1842. 

It is to be hoped that all future school geographies and 
larger maps will show this boundary.—W. 2. Journa! of 
Education. 
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The Bed Spot on Jupiter. 

Recent communications to the Astronomische Nachrichten 
give further interesting details of the large, oblong red spot 
which may at present be seen so conspicuously on the south- 
ern portion of Jupiter’s disk. According to Th. Bredechin, 
of Moscow, it is 16 seconds of arc long and 4 seconds broad, 
and lies about 9 seconds south of Jupiter’s equator. It is 
surrounded with very brilliant white facule, which are es 
pecially conspicuous on its southern border. 

According to Dr. Lohse, who has observed the spot since 


last June, it appears to lose in a considerable degree its in- 


in length, apparently belongs among the Sauropoda, but dif- anemia affected the size of blood corpuscles, Dr. Woodward | 
fers from any of the known genera in several important re- said: A statement is going the rounds of medical literature 


spects. The sacrum of the animal was 4 feet 2 inches in | 


that all fevers do; however, one of my colleagues has exam- 


length, but had the striking peculiarity-of being compara- ‘ined the blood of a person who died of yellow fever and 


tively light, owing to the extensive cavities in the vertebra, 
the walls of which were very thin. The remains of this gi- | 
gantic reptile were discovered in the Atlantosaurus beds of 
Wyoming. Additional specimens of Stegonosaurus, includ- 
ing 4 new species (S. ungulatus) have been recently secured, 
and much new information in regard to the group has thus 
been obtained. These reptiles belong to the dinosaurs, but 


found no difference. The fifteen corpuscles discovered by 


Dr. Treadwell and testified to in the case under trial were 


within the range of human blood corpuscles, but they were 
also within the range of dog’s blood. 

Said the counsel: ‘‘You don’t agree absolutely, doctor 
with any of the line of eminent experts of Europe or America 
who were mentioned this morning?” A. “No, sir, for my 


| 
| 
| 


_ tensity and color when near the planet’s limb. He also sees 


the facule, spoken of above, and remarks at the preceding 
end of the spot a sort of grayish continuation, resembling 
in form an inverted comma. 

This spot has not apparently diminished in intensity of 
size during many months—a fact which indicates consider 
able stability. As there is considerable probability that it 
will be visible another season, Dr. Lohse suggests that ob 
servations of its position will afford very valuable data for 
an accurate determination of Jupiter’s rotation period. The 
sharpness of outline and regularity of form of the spot ad- 
mirably adapt it for this purpose. The position of the spot 
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shoulc ‘ 
ae being expressed in parts of the parallel of latitude pass- 


ing through the spot, that is, in parts of the chord of the 
ots disk drawn through the spot parallel to Jupiter's 


plane , 
. nator. Hither end of the spot may be used for this pur- 
a The estimation made when the spot is near the center 
, the disk will be manifestly the most certain. 

Or tue 


This is an opportunity that amateurs should not neglect, 
the observations can be made with moderate telescopes 
hout a micrometer.—Seience Observer. 
ee eee 
Fast Railway Speeds. 

The speed of railroad trains in France, Germany, and 
the United States is still below that of several lines in 
England. The “lightning train” on the Paris-Marseilles 
line makes the distance of 539 miles between these two cities 
,15 hours and 21 minutes, the average speed, including stop- 
pages, being 85 miles an hour 
Lehrter Railway runs from Berlin to Cologne at the rate of 
9714 miles an hour, including stops, making the entire dis- 
tance of 364 miles in 9 hours and 26 minutes. 
mail leaves Euston Square at 8 50 in the evening and reaches 
Edinburgh at 6:45 the next morning. The distance is 401 
miles, the time 9 hours and 55 minutes, the rate of speed, 
including stops, 4114 miles an hour. The express from 
King’s Cross runs to Edinburgh, a distance of 397 miles, in 

hours, or at the rate of 42 miles an hour, cluding 
stops. The fast train from Paddington to Plymouth, and 
the Irish mail from London to Holyhead, average between 
and 42 miles an hour, or about the same as the Scottish 
The fastest short-distance trains in Germany are 
miles, with- 


since 


and w! 


ir 
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which runs from Spandau to Stendal, 


that 571g 
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883, miles, between Berlin and Magdeburg, in 2 hours and 
7 minutes, or at the rate of 42 miles an hour, including two 
stops. In England a much higher rate of speed is attained 
on short distances, The Great Western trains run through 
from London to Swindon at the rate of 53 miles an hour, 
{4 miles in 1 hour and 27 


making the entire distance of 77 
minutes, while nearly 50 miles an hour is made by the spe- 
cial express, Which runs from London to Wantham, 105 
miles, in 2 hours and 5 minutes. This is doubtless a 
much higher rate of speed than the usual schedule time 
on roads in the United States. The Washington limited 
express leaves New York at 10 A.M. and reaches Wash- 
m at 4P.M. The distance, 230 miles, is made in 6 
hours, or at the rate of 38 1-3 miles an hour, including stops. 
Between New York and Philadelphia but two stops are made, 
the rate of speed is 40 miles an hour. The Boston express, 
which leaves New York at 11 A.M., ruts to Boston, 233 
miles, in 7 hours and 11 minutes, which is about 32 miles an 
hour, including the six stops that are made. The special 
mail and express train on the New York Central and Hud- 
son River road makes the distance at night between New 
York and Albany, 143 miles, in 4 hours and 5 minutes, or 
nearly 36 miles an hour. Only one stop is made. The Cin- 
cinnati express on the Pennsylvania Railroad leaves New 
York at 6 in the evening and reaches Pittsburg, a distance 
of 444 miles, at 8:30 on the following morning, and Cincin- 
nati, 757 miles, at 8 P.M. of the same day. The rate of 
speed, including stops, is about 30 miles an hour between 
New York and Pittsburg, and 29 miles an hour between 
New York and Cincinnati. The distance between Harris- 
burg and Pittsburg, 249 miles, is run in? hours and 35 
minutes, with three stops, or about 33 miles an hour. The 
line to Chicago by way of the Pennsylvana Road leaves 
v York at 9A.M., and reaches Chicago at 7:20 on the 
The distance is 912 miles, the time 34 
27 miles 


~é 


ingt 


fast 
Ne 
following evening. 
hours and 20 minutes, the rate of speed less than 
an hour. 
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Silk Woven Pictures. 

It would almost seem that silk weaving has attained per- 
fection in the marvelous pictures woven in silk by Mr. 
Thomas Stevens, of Coventry. Elegant designs in Coventry 
ribbons are familiar to all, many beautiful examples having 
Won general admiration, but ‘none excel the dainty silken 
pictures woven by Mr. Stevens’ process. These pictures 
ire comparatively small, and the subjects chosen are popu- 


lar. Specimens may be seen in the shops of many sta- 
tioners, and they form not only pretty but most unique and 
Interesting wall decorations. Four subjects we have noticed 
illustrate the old stage coach, with horses, driver, guard, 


Passengers, and luggage complete, and, in contradistinction 
to the primitive mode of traveling, there is the original lo- 
comotive engine, or “ Puffing Billy,” which laid up the old 
coach as a public conveyance, and terminated the 

od old coaching days.” A race for the blue ribbon of 
the Turf is vividly portrayed in silk, as is also ‘‘ Dick Tur- 
pin’s Ride to York.” The specimens shown us were woven 
in ‘he machinery department of the Fine Art and Industrial 
Exhibition held at York. These silk pictures are made in 
ne largest known loom of its kind in the world—an admi- 
rable machine, which has taken medals at every exhibition 


stage 


wherein % . P e . 
Wherein it has been shown, including the Philadelphia Cen- | 
' lime, 


‘ennial Exhibition, where, among thirty others (of all na- 
Honalities), it secured first prize. This extraordinary me- 
chanical contrivance contains 160 shuttles, and will weave 
patterns in from eight to sixteen colors. The four subjects 
‘ove mentioned contained ten and twelve colors, and it 
nay be interesting to know that the pattern takes 5,000 per- 


f 


' aR 
i be fixed by estimation, its distance from the planet’s 


The express train on the} 


out stopping, in 1 hour and 17 minutes, or at the rate of 45 | 


miles an hour, and the express, which makes the distance of | : 
| controversy between Japan and China 


| was Liu Kiu, which has been corrupted by modern naviga- 


| of the picture than if they are neglected 


| 
| 


pictures at a time there are no fewer than 12,000 threads | 


at work. A-knowledge of these facts tends to make the 
Stevensgraph still more interesting, and demonstrates the 
vast amount of thought and labor entailed in the produc- 
tions of pretty silk pictures, sets of which are very suitable 
for Christmas presents and New Year's gifts. —British 
Trade Journal. 
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Stereoscopic Pictures, 

Professor Steinhauser, of Vienna, bas recently pointed out 
that there-exists a determinate relation between the size and 
relative position of the two views of a stereoscopic picture, 
the lenses of the camera with which it is taken, and the 
optical arrangements of the stereoscope in which it is to be 
viewed. If these relations are observed rightly, the effect 
of relief will be much more perfectly attained for all parts 
The eye pieces of 
the stereoscope above the plane of the photographic pictures 
ought to be made as nearly as may be equal to the focal 


|length of the objective of the photographer’s camera, and 
. hi gain s » § > ‘ > rg jats ea 

The Scottish this again hould be about equal to the mean distance of 

feasy vision, or, from ten to twelve inches. 


Herr Stein 
hauser, after developing the theory of the instrument in re- 
lation to this point, throws out three very definite and sim 
ple suggestions for thé photographers. First, that all 
stereoscopic pictures should be taken with lenses of equal 
focal length, say five inches; secondly, that all should be 
made of equal breadth, or about three inches; thirdly, that 
the distances between the centers of the objective lenses 
should always be kept constant. 
a - 

The Okinawa Islands. 

These islands have recently become a regular province or 
ken of the Japanese Empire, but are still a subject of serious 
Their ancient name 


tors into Loo-Choo, Lew Chew, and Lieou Kieou, and by 
the present natives into Doo-Choo,; but the more musical 
name of Okinawa was. given to them by the inhabitants 
themselves centuries ago, and the meaning of it is “‘ the cord 
lying upon the sea.” The entire group consists of thirty- 
seven islands, the largest of which is eighty-five miles long, 
by from three to twenty-three in width, and has a circum 
ference of one hundred and fourteen 77, or about two hun- 
dred and seventy-eight miles. 

During the whole of the eighteenth century the islands of 
Okinawa would seem to have remained in a state of perfect 
tranquillity. They continued to pay a double tribute to 
Japan and China, and having faithfully done so they felt 
that they had a right to bring in from abroad any new ideas 
that they might fancy. _ Hence they imported the paper 
mulberry from Japan, and began to manufacture paper; and 
from China they obtained the secret of making India ink, 
and also as an article of food when young, and for the 
beauty of its wood, they imported and cultivated the famous 
moso bamboo, They also adopted a code of criminal laws 
and of laws for reward, and not only established a national 
school, but many local schools in the various districts. 

The peculiarities of the inhabitants of Okinawa may be 
summed up as follows: They are noted for their natural 
intelligence, though the majority have few opportunities for 
acquiring the knowledge contained in books; their language 
is closely allied to that of the Japanese; their occupations 
are chiefly agricultural, the leading productions being rice, 
wheat, sugar, millet, sweet potatoes, beans, peas, radishes, 
turnips, tobacco, cotton, indigo, and flax; their manufac- 
tures are limited to cloths made from cotton and grass, to 
porcelain and lacquered goods, and such other things as are 
needed for a simple rural population; the men are generally 
stout, well formed, and fond of wearing beards; the women 
are small, and kept in a low social position; all classes are 
industrious and neat in their persons and habitations; their 
style of dressing is Oriental, and suited to the climate; their 
homes are comfortable and picturesque; the table and house- 
hold customs are similar to those of the Japanese; in religion 
they are generally Buddhists, although some of their rites 
are peculiar to these islands. 

They know not what it is to have an army, nor any such 
of civilization as a political demagogue; their 
policy is to carry on their public affairs in a spirit of 
courtesy and kindness. When they have deemed it neces- 
sary to carry guns on their little vessels, they have borrowed 
them from Satsuma. They use the Japanese alphabet, and 
write after the manner of their neighbors and protectors; 
and in speaking of their language they claim that six-tenths 
of the words are Japanese, three-tenths a local dialect, and 
one-tenth Chinese. When any public business is to be trans- 
acted, the people are called together in their several dis 
tricts, and the men in authority accomplish the purposes of 
the government by kindly admonitions.—Jnternational Re- 


offspring 


view. 


- 4 0 
Production of Phosphorescent Powders. 

The patentees of this process (Prince Sagan, W. F. Me 
Carty, and E. Peiffer) employ a mixture cf 100 parts carbo 
nate and phosphate of lime (obtained by the ignition of 
shells, especially Tridama and Sepia) with 100 parts quick- 
25 parts of calcined salt, and 25 to 50 per cent of the 
whole mass of sulphur; 6 to 7 per cent of a coloring matter 
—a sulphide of calcium, strontium, barium, magnesium, 
aluminum, etc.—must then be added. This powder serves 
to render barometers, compasses, etc., luminous, and is par 
ticularly phosphorescent under the influence of an electric 


‘crated cards and 600 threads. As the loom makes twenty! current. 


Artificial Indigo, 

At a recent meeting of the Chemical Society, London, a 
paper was read ‘‘On Alizarin Blue,” by G. Auerbach 
About eighteen months since a blue coloring matter was 
brought into the market as a substitute for indigo; it is now 
disused on account of its high price and its unstable nature 
when exposed to sunlight. The researches contained 1n this 
paper were finished in May, 1878. The author gives a 
résumé of previous work on the subject, and recommends 
the following method of preparation: 1 part of dry meno 
nitroalizarin, 5 parts of concentrated sulphuric acid, and 1! 5 
parts of glycerine, sp. gr. 1 ‘262, are mixed and heated gently, 
Reaction commences at 107* C. and becomes violent, the tem 
perature rising to 200° C.; much frothing takes place, with 
evolution of sulphurous acid and acrolein. The whole mass, 
when frothing has subsided, is poured into water, boiled 
up, and filtered, the residue being boiled out three or four 
times with dilute sulphuric acid. The mixed filtrates are 
allowed to cool, and the blue separates in brown crystals 
These are purified, by mixing with water, and adding borax 
till the solution becomes brownish violet; the blue with the 
This residue is 
acid, pure blue ob 
If required perfectly pure, it 


boric acid forming an insoluble compound. 
washed, decomposed with an and the 
tained as a violet silky paste 
must be crystallized successively from its various solvents, 
high-boiling naphtha, amylic alcohol, and glacial acetic acid 
When pure it forms brown shining needles, melting at 268- 
270°; it has the formula C,,H,,NO,; salts were prepared and 
analyzed, but the results were not satisfactory, as it was diffi- 
cult to obtain them quite pure; bromine derivatives were also 
The action of chlorine, zinc dust, 
The author 


prepared and examined. 
acetic anhydride, etc., have also been studied. 
discusses the constitution of the blue, and thinks it must be 
closely related to the aldehydines discovered by Ladenburg, 
which are formed when aromatic orthodiamides act upon 
aldehydes. 


0 
Mineral Tanned Leather. 

An account of a new process of mineral tanning, patented 
in Germany by Dr. Chr. Heinzerling, of Frankfort-on-the- 
Main, was described in the last volume of the Screnrrric 
AMERICAN, page 234. 

Referring to that article, Messrs. Wirth & Co., of Frank- 
fort, write that there are now eight tanneries using this pro- 
cess in Germany, their leather everywhere meeting with ap- 
proval, The leather is impervious to water, and its dura- 
bility is said to be much greater than that of leather as 
ordinarily tanned. For example, a pair of shoes were made, 
the right with a mineral tanned sole, the left bark tanned. 
These shoes were subjected to natural wear, and when the 
left was worn out the right sole was uninjured, Trals made 
by the spinning mill of Jingst & Co., of Biederkopf, within 
the past year, showed that belts of mineral tanned leather 
were not only better, but 30 per cent cheaper, than others. It 
is worthy of note that this method of Dr. Heinzerling is radi- 
cally different from Prof. Knapp’s method of iron tanning, 
and presents none of the objections which make the latter 
unsatisfactory. 

— Oe 
’ Fur on the Tongue, 

One of the marked symptoms of certain diseases is a thick 
coating or ‘‘ fur” on the tongue. In a recent paper before 
the British Royal Society, Mr. H. T. Butlin, F.R.C.S., de. 
scribed this fur as consisting chiefly of (1) Débris of food 
and bubbles of mucus and Epithelium; (3) 
Masses which appear at first to consist of granular matter, 
but which are the glea of certain forms of schistomycetes 
That the last named of these three is the essential constitu 
ent is proved by the fact that the quantity of the gla cor- 
responds roughly with the quantity of fur present, and that 
its position upon the tongue corresponds exactly with that 
of the fur, both covering the tops of the filiform papille, 
In order to ascertain 


saliva; (2) 


but not usually lying between them. 
the true nature of the gleea, and to obtain it in a purer’form, 
it was cultivated upon a warm stage. Several fungi were 
discovered, but only two of these were present in every in 
stance, Micrococcus and Bacillus subtilis; and, as the glewa 
produced artificially was similar to that existing naturally 
in the tongue fur, it is believed that fur is composed essen- 
tially of these two fungi. Micrococcus developed freely and 
abundantly, forming large masses of yellow or brownish 
yellow color Bacillus did not develop, but existed in 
greater or less abundance in all the cases examined. Its de 
velopment was probably prevented by the presence of other 
developing organisms, from which it was found impossi- 
ble to separate it. It appeared to be identical with the 
Leptothriz buecalis of Robin. Although it did not develop 
under artificial conditions, it is probable that development 
takes place freely upon the surface of the tongue Its hab 
itual occurrence there and the presence of spore bearing 
filaments favor this view. Besides these fungi there were 
present, more or less constantly, Bacterium termo, Sarcini 
ventriculi, Spirocheta plicatilis, and a larger form of Spirilum 
(or rather Vibrio). Sareciné ventriculi was frequently present, 
and generally developed quickly, forming large masses of 
a yellow or yellowish brown color. Spirochata plicatilis oc 
curred only in two or three of the specimens examined. 
Bacterium termo existed in some of the furs, and twice de 
veloped with such rapidity that the whole of the fluid was 
crowded with these organisms. The slime between and 
around the teeth was found to consist of the same fungi as 
the tongue fur, but the rods of Bacillus were longer, proba- 


| bly owing to the disturbing causes being fewer. 
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Contagion. 

Contagion consists physically of minute solid particles. 
The process of contagion consists m the passage of these 
from the bodies of the sick into the surrounding atmosphere, 
and in the inbalation of one or more of them by those in 
the immediate neighborhood. If contagion were a gaseous 
or vapory emanation, it would be equally diffused through 
the sick room, and al] who entered it would, if susceptible, 
suffer alike and inevitably. But such is not the case; for 
many people are exposed for weeks and months without suf 
fermg. Oftwo persons situated in exactly the same cir- 
cumstances, and exposed in exactly the same degree toa 
given contagion, one may suffer and the other escape. The 
explanation of this is that the little particles of contagion 
are irregularly scattered about in the atmosphere, so that 
the inhalation of one or more of them is purely a matter of 
chance, such chance bearing a direct relation to the number 
of particles which exist in a given cubic space. Suppose 
that a hundred germs are floating about ina room contain 
ing two thousand cubic feet of air. There is one germ for 
every twenty cubic feet. Naturally the germs will be most 
numerous in the immediate neighborhood of their source, the 
person of the sufferer; but, excepting this one place, they 
may be pretty equally distributed through the room, or they 
may be very unequally distributed. A draught across the 
bed may carry them now to one side, now to the other. The 
mass of them may be near the ceiling, or near the floor. In a 
given twenty cubic feet there may be adozen germs,or there 
may be none at all. One whoenters the room may inhale a 
germ before be has been in it ten minutes, or he may remain 
there for an hour without doing so. Double the number of 
germs and you double the danger. Diminish the size of the 
room by one balf, and you do thesame. Keep the windows 
shut, and you keep the germs in; open them, and they pass 
out with the changing air. Hence the importance of free 
ventilation; and hence one reason why fever should be 
treated, if possible, in large airy rooms. Not only is free 
ventilation good for the sufferer, but it diminishes the risk | 
to the attendants.— Nineteenth Century. 
ee 
New Process of Gilding Glass, 





says the Pottery and Glassware Reporter, the following con- 


settle upon and become firmly attached to the glass. The 
bath consists of— 
1. A solution of gold. 
2. A solution of caustic soda. 
3. A reagent. 
The first of these is obtained by dissolving chemically 
pure gold in muriaticacid. This solution is then evaporated 
until a perfect crystallization is secured. The gold crystals 
thus obtained are dissolved in water in the ratio of six or 
seven grammes to one liter of distilled water, and filtered 
until perfectly pure. 7 
For the second solution forty grammes of caustic soda are 


. treated with alcohol or lime, dissolved in one liter of distilled | 


water, so that the solution shows seven or eight degrees of 
caustic soda. Although a greater or less portion of gold or 
alkali does not affect the operation materially, the propor- 
tions given are those which have proven themselves practi- 
cally the most economical both in regard to the ingredients 
and rapidity of the process. 


tic solution are then mixed, and to one liter of this mixture 
is added one of the reagents in the following proportions: 

1. Three cubic centimeters of concentrated and chemi- 
cally pure glycerine, mixed with the same quantity of dis- 
tilled water, with the above mentioned caustic solution, form | 
the most energetic reagent. 

2. Five cubic centimeters of $0 per cent alcohol mixed 
with equal parts of glucose solution, the latter being pre- 
pared by takingtwenty grammes of glucose to 100 grammes of 
distilled water, and boiling the mixture down to about fifty 
grammes. This reagent gives the gilding a reddish color. 

3. Thirty cubic centimeters of a mixture of 90 per cent 
alcohol and the following solution of sugar: Dissolve twelve 
grammes of white sugar in 100 grammes of distilled water, 
add two grammes of nitric acid of 1°34 specific gravity, and 
let the whole boil for fifteen minutes. Of this and the alco- 
hol equal weights are mixed. 

4. Forty cubic centimeters of aromatic alcohol—buty]l, | 
propyl, or amyl-alcohol answers the purpose best. This 
reagent gives the gilding a peculiar brilliancy. 

5. Forty cubic centimeters of brandy made of fruit juice 
or sugar cane. 

Although the quantity of the reagent to be added need 
not correspond exactly with the proportions given above, it 
is to be understood that certain limits are not to be over- | 
stepped. One would, for instance, fail in the operation if, | 
instead of three centimeters of glycerine, twenty grammes | 
should be taken. | 

The reaction or gilding begins as soon as the different ele- | 
ments of the bath are united. The setting of the gold 
occurs in every direction, but it can only be used when it | 
acts upward; therefore the article to be gilded must be 
placed in such a position that the gold will touch the parts 
to be gilded in the direction mentioned, A glass plate to be 





| gilded, for instance, must be allowed to swim on the bath. 
| No deviation from this rule will be followed by success. 
| As soon as the gilding 1s sufficiently strong, the article is 


taken from the bath, rinsed with pure water, thoroughly 
In order to make the gild- Rocky Mountain geology. 


dried, and coated with varnish. 
ing more durable, use a varnish made of a gl 


| easily vitrified, or of enamel colors, afterward burning it in 


a muffle. 





——_—>+ore- 
A Novel Experiment. 


ass enamel 


Geology of the Rocky Mountains, 

Since his return to Edinburgh, Prof. A. Geikie has giv.) 
to his classes in the university of that city an account of },j, 
last summer’s observations and studies in connection wt), 


He had three objects in the expedition: (1.) To stuqy 
the effects of atmospheric agencies and of erosion generally 
upon the surface of the land; and there was no region wher, 
those lessons could be learned with more powerful impres. 
|siveness than in those great plateaus and table lands. © | 

To study the relation which the structure of the rocks unde; 


; j ne > hi . tical de- 7 
A pretty illustration of the extent to which prac neath bore to the form of the surface. In this country anq 


in this city a few evenings since. 


monstration is sometimes carried in popular scientific lec- | ° cst : hs sh ry 
tures was given in the crowded hall of the Cooper Institute, im Europe gene rally one was ¢ ally brought face t 
It was nothing less than 


) 
face with evidence of dislocations, protrusion of igneous 
rocks, faults, and so on, which greatly complicated the 


the measurement of the velocity of a rifle ball fired across 7 oni : ~ Ree po 
h in th se of a lecture on projectiles by Pro- geological structure, and made it sometimes by no means 
the stage, in the cours : sasy to tell how far the present irregularities of the surfac. 


fessor Robert Spice, of Brooklyn. 


The distance measured on the platform was only thirty 


| were due to unequal waste of surface, and how far to the 
direct effects of underground causes. The western regions 


2e fee D inarv distance used in determining this , < : . : 
om et -_ pA feet. The co-operation of Lieu- of America, which retained to this day for thousands of 
queen Seng & S. square miles the horizontality which they had originally 


tenant E. L. Merriam, of the Brooklyn 13th regiment, had 
been secured for the experiment. There was provided a 
mahogany base, 12 inches by 15 inches, on which were 
placed two levers which carried bent wires to make marks 
on a piece of smoked glass uaderneath the points. One of 
these wires was connected with a pendulum attached to an 
Atwood machine, vibrating seconds. By means of electric 
currents the lever connected with the pendulum came down 
on the glass precisely at the beginning of each second, 
making a series of lines separated by spaces somewhat simi- 
lar to the old Morse alphabet. Consequently the distance 
from the beginning of one line to the beginning of the next 


represented a second of time. 


The second lever, exactly opposite, had a spring attached 
to one end, which kept the point off the glass. It also had 
two electro-magnets, one at each end, which had electric 

‘currents passed through of different strength—the weaker 
current tending to pull the lever down on the glass; the 
stronger current tending to keep it elevated. In addition 
to this, the current from the stronger magnet passed through 
a loose wire resting on two globules of mercury, and im- 
We translate from a late issue of the Dresden Glasshutte, | mediately in front of this wire was to rest the muzzle of 
the rifle. The weaker current passed through a preciscly 
cerning a new chemical process for gilding glass discovered | similar loose wire, also on two globules of mercury, which 
by Mr. Mayan, which will be of interest to our manufac- | wire was placed thirty-three feet distant from the first wire. 
turers of ornamental glassware. The glass, it will be |] jeutenant Merriam’s part was to shoot away the wires on 
observed, is gilded by bringing it in contact with a bath the mercury. He used a regular Creedmoor rifle, 45 caliber, 
containing a solution of gold, the composition of this bath 934 inch barrel, loaded with 45 grains of powder (a light 
conditioning several reactions in order that the gold may charge) and a 450 grain ball. The pendulum was set in 
motion. On its striking the fifth second the plate of 
| smoked glass was drawn along by the descent of a weight 


on the top of a column of sand which ran out of a tube. 


| On the sixth second, Lieutenant Merriam pulled the trigger 
and both wires vanished. On the first wire being broken 
the point of the corresponding lever descended on the glass, 
but immediately arose again by the action of a spring, when 
the bullet broke the second wire. The consequence of this 
was that the point connected with this lever scraped a very 
short line on the smoked glass; while the other point, being 
| kept down during the swing of the pendulum, scraped a 


longer space. 
Then the glass was withdrawn and placed in the stere- 


opticon, projecting a magnified image of the lines on the 


screen. The relative lengths of these lines were ascertained, 


thus obviating any source of error in measuring the min- 
ute lines on the smoked glass. This method of measuring 


the lengths was claimed to be original by the professor. 


: A . The longer line was found to have the length of 110 
Four fifths of the gold solution and one fifth of the caus-| inches: the shorter 5 inches; making the duration of the 


flight of the ball 5-110 or 1-22 of a second. Hence its rate of 


motion was 33 22=726 feet a second. 
——>+ + 


Corn Malt, 

In consequence of the great scarcity of good malting bar- 
leys, fresh attention is sure to be directed to the manufac. 
ture of maize malt, and we see no reason why a really good 
brewing material should not be obtained from this grain. 
One of the principal practical difficulties in the way of malt- 
ing maize is due to the fact that its husk is so thin, and 
therefore the grain is very liable to be damaged on the floor. 
The application of the pneumatic system would probably 
surmount this difficulty, and we should be glad to hear of 
some attempts to malt maize in a malting built on the new 
system. The husk of maize contains a peculiar yellow oily 
body which is liable to impart an unpleasant flavor to beer, 
but this may be counteracted to a great extent by repeatedly 
changing the steep liquor. Maize costs now about 30s. per 
quarter, which price compares favorably with that of good 
barley, and only a-few practical difficulties require to be 
surmounted to produce a good malt from this grain; we 


therefore anticipate it will come more and more in use for | 


this purpose.—Brewer’s Guardian. 


<~<4-4- >< 
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Long Distance Walking, 
The six days’ walking match which ended in this city 


Dec. 27 was remarkable, not only for the long distance cov. | 
ered by the winner, but for the number of competitors who | 
covered or exceeded 500 miles. The winner, Hart, made | 


540 miles; the other distances were 534, 581, 527, 520, 520. 
502, 500 miles; eight other competitors equaled or exceeded 
450 miles, 


presented wonderful facilities for the discussion of this <yb. 
ject. (8.) To watch with his own eyes some of the last 
phases of volcanic action. He had been familiar with t)js 
as displayed in Italy and in the Lipari isles; but he was 
anxious to see some of those marvelous evidences of t),e 
gradual wearing and decay of a vast volcanic area which 
were so well seen in the famous region of the Yellowstone. 
CHARACTERISTICS OF THE ROCKY MOUNTAINS. 

The professor went on to give a brief account of his jour. 
ney, mentioning that in crossing the prairies toward the 
Rocky Mountains, he noted, in a few sections thatoccurred, 
soft, gray clays and marls, evidently cretaceous, and some. 
times tertiary rocks. Getting down at some of the stations, 
and looking at the ant hills and burrows of the prairie dog, 
he found that the surface of the prairie was veneered with q 
thin coating of pinkish, fine grained sand, sometimes ap- 
proaching to gravel, its color being due to the presence of a 
great many small pieces of fresh feldspar. It was clear that 
this mineral, as well as the quartz and fragments of topaz 
which he saw, did not belong to the strata in which they 
lay. In going vest, the grains of sand began to get coarser, 
and assume the form of distinct pebbles, till, when he 
reached the mountains, these became huge blocks and bow] 

‘ders, evidently derived from the hills in their neighborhood 
After submitting that the phrase ‘‘ Rocky Mountains” was 
a very unfortunate one, as applied to the great number of 
independent ridges comparable to waves that covered this 
part of America, the professor said that he halted for a little 
while on the flanks of the first great mountain ranges— 
those that formed the colossal bulwarks of Colorado. As 
seen from the prairies they form a very picturesque line of 
peaks. They had been pushed asa great wedge through the 
rocks forming the prairies, and had carried those rocks up 
with them. Crystalline masses formed the central core and 
crest of the range, and this feature was combined with some 
very interesting facts connected with the surface erosion of 
the district. He found then where all the pink feldspar and 
gravel had come from; it had been borne down from this 
region, where great masses of pink granite, gray gneiss, and 
other crystalline rocks formed the core of the mountains. 
He found that the mountains themselves had been covered 
with glaciers, which had gone out into the plains and shed 
their huge horseshoe-shaped moraines where now everything 
was parched and barren. Having crossed the watershed of 
the Rocky Mountains, he struck westward into the Uintah, 
one of the few ranges in that region that had an east and 
west direction. The central portion of this range consisted, 
not of crystalline rocks wedged through the older rocks, but 
of carboniferous rocks that had been upraised as a great flat 
| dome, and had been above water for a very long time. This 
carboniferous center was particularly interesting from the 
| fact of its presenting the strata perfectly horizontal. They 
; could be seen, terrace after terrace, for miles, and it could be 
noted whether or not they had been cut through, by faults, 
to what extent they had been twisted, and to what extent 
eroded by atmospheric influences. Getting on the tops of 
these great mountains, he could see that the strata were al- 
most entirely horizontal for miles, and that the valleys had 
been trenched out of them, not by means of faults at all, 
but actually by erosion of the surface. He found also that 
the numerous lakes were true remains of erosion, that they 
had not been formed by any subterranean movements, but 
actually gouged out by the ice that once covered those 
mountains. Striking into one of the valleys, he found beau 
tiful horseshoe moraines. These had gone across the vaile) 
and formed a succession of lakes; while the beavers bad 
made a great many more lakes in places not reached by the 
moraines. In most of these valleys there were hundreds o! 
acres of bog land, entirely due to the damming of the waters 
by the beavers. The plains in the neighborhood of the 
Uintah Mountains were called ‘‘bad lands,” because they 
were crumbling down under the action of the weather, and 
nothing would grow upon them. A skeleton found in a bill 
of that district was brought to Professor Marsh, and turned 
out to be the bones of an extinct and undescribed reptile. 


VOLCANIC REMAINS IN THE YELLOWSTONE COUNTRY 
From the Uintah Mountains Professor Geikie found bis 
way north into the Yellowstone country, and examined the 
fading traces of voleanic action. The volcanoes seemed i? 
that region to have confined themselves very much to the 
valleys, The heights on either hand consisted of cry stalliné 
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rocks; the bottom of the valley had been literally deluged 
with sheets of lava. These were examined with consider- 
able care. In the course of the examination, huge mounds 
) vravel and stones were met with, which, at the first glance, 
a The first was marked by a huge 


ol 7 
were evidently moraines. 


block « ‘ 
socks round about. Such blocks he found to increase in 


as he went up the valiey; and on entering the second 
ca gorge, he found the sides exquisitely glaciated. 
It was clear, therefore, that not only was this second caiion 
old: it was older than the glacial period; it supplied a chan- 
| for the glacier that ground its way out from those moun- 
% Endeavoring to estimate the minimum thickness of 
e. he traced strize up to 1,000 feet, and they evidently 
went higher than that. But in going farther up the valley, 
he found that the erratic blocks of granite and gneiss 
dropped by the glacier as it melted went far above the 1,000 
foot limit; he got them on the shoulder of one of the great 
jills overlooking the valley 1,600 or 1,700 feet above the bot- 
tom of the valley; the ice, therefore, must have been 1,600 
r 1.700 feet thick. It thus appeared that not only did those 
mountains possess glaciers, but some of these were of such 
thickness as to deserve the name of ice sheets, covering the 
whole surrounding region. As tothe volcanic phenomena 
of the district, he saw evidence of a long series of eruptions, 
one after another, separated by prolonged intervals, during 
which the river was at work cutting out the older lavas, the 
newer lavas filling up the hollows eroded by the river. In 
the grand cation of the Yellowstone he saw the most mar- 
velous piece of mineral color anywhere to be seen ir the 
world. It was cut out of tuffs of lavas, showing sulphur 
vellow, green, vermilion, crimson, and orange tints, so mar- 
velous that it was impossible to transfer them to paper. 


number 
ym, or 
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THE GEYSERS. 

Leaving the Yellowstone Valley, he struck southwestward 
into the famous geyser regions, where a number of geysers 
had been made known of late years more wonderful than 
those of Iceland. He tried hard here to get a pool to wash 
in, but could find nothing below 212°, and the only chance 
of getting a bath was to get into some hole where the water 
had had time to cool after flowing ont of the hot crater. 
The whole ground was honeycombed with holes, every one 
of which was filled with gurgling, boiling water. Some 
went off with wonderful regularity, others were more capri- 
cious; and the chief geyser, which threw up an enormous 


body of water and steam, was very uncertain in its move- | 


ments, In one part of the district he came upon a marvel- 
ous mud spring, the center of it boiling like a great porridge 
pot full of white and very pasty «porridge. Steam rose 
through this, and, after forming great bubbles, burst, the 
mud thrown out forming a sort or rim round the crater. 
After describing a meeting with Indians on their way to a 
great council, the professor said his road after that lay across 
what he supposed was one of the most wonderful lava fields 
in the world—hundreds and thousands of square miles of 
country—a sort of rough plain—baving been absolutely de- 
luged with lava. How this lava was poured out he at pre- 
sent could hardly tell; it seemed to have risen through long 
fissures, and spread out so as to fill a vast area. Here and 
there along the margin of it were distinct volcanic mounds, 
apparently formed during later stages of its volcanic history. 
THE VICINITY 0.’ SALT LAKE. 

Coming at length to the Salt Lake territory, one of the first 
geological features that struck him was the evidence for the 
former vast expansion of the Salt Lake. He found traces 
of a terrace well marked along the sides of the mountains, 
about 1,000 feet above the present level, and so succeeded 
in discovering what was the relation between the extended 
lake, which must have been a great many times larger than 
the present one, and 1,000 feet deeper, and the glaciers 
which at one time covered the Wahsatch and the Yellow- 
stone Mountains, Striking into some of the cafions descend- 
ing from the Wahsatch into the Salt Lake basin, he found 
evidence of wonderful glaciation. The rocks were smoothed 
and polished and striated by the glaciers that had come 
down from the heights, and these glaciers had carried with 
them great quantities of moraine matter. Huge mounds of 
rubbish blocked up the valleys here and there, and these 
mounds came down to the level of the highest terrace. That 
Was to say, that, when the Salt Lake extended far beyond 
lls present area, and was over 1,000 feet deeper than now, 
the glaciers from the Wahsatch Mountains came down to its 
and shed their bergs over its waters. On his return 
journey the professor resumed the examination of the 


edgar 


Prairies. Coming out of the Colorado Mountains, he noted, 
‘n connection with the gravel formerly observed, great 


quantities of a peculiar gray clay. This clay was inter- 
stratified with the gravel, and here and there contained a 
small lacustrine, or terrestrial shell. It was, therefore, a 
‘resh water deposit, a deposit swept by the waters coming 


down from the mountains over the prairie; and marked 
an interyws H . . . 

‘Interval in the period during which the gravel and sand 
wer ing > 

‘re being thrown down. He traced the gravel mounds 
over z 


“n extensive tract, and he found the gravel had been 
deposited irregularly, just as would have been the case from 


the action of water escaping from the melting ends of the 
‘ce. A great current would traverse the plain in one direc- 
~. aaa the ice mass would send water in another, so that 

prairie must have been flooded with water de- 


Teall the melting ends of the vast sheets of ice. It 
‘S those excessive floods that brought down the gravel and 


ind: 


f rock, an erratic of coarse granite, different from the | 


‘mile. 


ing but the finest mud was coming down, just as was seen 

in the valley of the Rhine and Danube. 

—>~< 6 >a 
The Geodetic Survey of the Great Lakes. 

A great deal of curiosity having been excited in the east- 
ern part of Illinois with regard to certain pyramidal struc 
tures in that region, the meaning of which the average citi- 
zen could not make out, Professor J. O. Barker, of the 
State University, rises to explain. They are observatories 
built by the United States lake survey, and are a part of a 
chain of such stations extending from near Chicago to the 
Ohio and Mississippi Railroad near Olney, Ill. For many 
years past the War Department has been engaged in making 
a very accurate survey of the shores of the great lakes. The 
method is that known among engineers as a trigonometrical 
or triangulation survey. This consists in measuring very 
carefully a line five or six miles long, called a base. 
the extremities of this line angles are measured to distant 
signals erected for the purpose. Then, having measured 
one side and the angles by trigonometry, they calculate the 
distance from the base to the distant signals and also the 
distance between the signals. From these latter stations 
they measure angles to still other stations, and so continue 





until they have spanned the whole section to be surveyed 
with a network of triangles, whose sides are ten, twenty, 
thirty, and sometimes as much as a hundred miles long. 
When a map is desired, numerous smaller triangles are 
measured inside of the larger ones, thus determining the 
position of a great many points very accurately. Near the 
close of the work another base line is measured to test the 
accuracy of the intervening operations. These bases are 
measured with apparatus constructed expressly for the pur 
pose, and the degree of accuracy is most wonderful, the 


| error often being no more than the sixteenth of an inch in a 


This system of surveying is the most accurate known. 
In one instance the lake survey triangulated about three 
hundred miles with no greater error than four inches, 
and this is not an exceptional case. 

In the beginning the object was a survey of the great 
lakes for the aid of navigation, and for this purpose the sys- 
tem of triangles was carried around the shores. In the 
prosecution of this work a line of triangles was extended 
from the north of Lake Superior to a few miles south of 
Chicago. 

The lake survey having about completed the work for 
which it was organized, it was suggested by scientific men 
that the chain of triangles already referred to be extended 
south from Chicago for the purpose of measuring an arc of 
the earth’s meridian. deter- 
mined the size and form of the earth by measuring a por 
tion of the circumference. In scientific circles there has 
always been a great interest the size and 
figure of the earth, and just now there is increased interest 
on account of the transit of Venus, which was so much writ- 
Astronomers use 


Astronomers and engineers 
connected with 


ten about in the papers a few years ago. 
the radius of the earth as the foot rule with which they 
measure the distance and sizes of the heavenly bodies, 

Then, to get back where we started from, the work which 
the lake survey is now doing in our midst is the measure 
ment of an arc of a meridian from which can be determined 
the radius of the earth. The structures which have caused 
so much inquiry among our farmer friends are the observa- 
tories built by the lake survey for the purpose of elevating 
their instruments and signals so as to get a better view of 
the distant targets. 

Nearly all civilized countries have been engaged more or 
less in the determination of the figure of the earth. The 
methods and means used by the American coast and land 
survey are equal, if not superior, to any ever before used, 
and hence the scientific world waits with great interest for 
the results of our geodetic surveys. The United States has 
an enviable international reputation for the liberality and 
the skill with which our surveys have been conducted. 
Every American should feel proud of the distinction his 
country has thus attained. 

People frequently ask of what practical benefit is all this. 
We reply that the principal object of the survey is as above 
indicated, that is, the advancement of pure science and to 
add to the sum total of human knowledge. It has nothing 
to do, as some seem to think, with the land survey. How 
ever, it could be utilized in this respect if Illinois should 
choose to make a trigonometrical survey of this State as has 
been done in several Eastern States. To some it may seem 
that the engineers are not very industrious, but such is not 
the case, since they can only do first-class work under the 
It was the hope and inten- 


most favorable circumstances. 
The computations 


tion to finish the field work last fall. 
will take perhaps a year longer. 
— _—_—>_+ + +o 

New Kinds of Plated Sheet Iron. 

In Iserlohn, Westphalia, thin sheet iron is plated with 
alloys of nickel or cobalt and manganese. A half of one 
per cent of manganese makes cobalt and nickel very malle- 
able, fluid when melted, and ductile. The plates, which are 
already in the market, are beautifully white and brilliant.— 
Metallarbeiter. 








—> «+ oe 
New Jersey’s Silk Industry. 


Statistics gathered for the forthcoming annual report of 
the New Jersey Labor Bureau include reports from sixty- 
seven silk mills, mostly in Paterson. The Paterson mills 
alone employ 10,000 hands, besides from 2,000 to 3,000 em- 
ployed in their own homes. The annual production of 


and during that time there were intervals when noth- | these mills reaches the total of $14,000,000. 


From¢ 


| 
MISCELLANEOUS INVENTIONS. 


An improved instrument for mending harness and other 
| articles, patented by Mr. Charles P. Adams, of Stockbridge, 
| Mass., consists in a bandle made of such a shape and size as 
to serve as a receptacle for various tools, It is made with a 
large central cavity, which is surrounded with a number of 
smaller cavities of sustable shape and size to serve as recep- 
tacles for a knife blade, a needle, a hook for removing stones 
from horses’ feet, and other suitable tools, 

Mr. Walter F. Jenkins, of Fithian, Ill, has invented an 
improved clothes pounder having a hollow stem made with 
an enlarged upper part and provided with a set of valves and 
partitions, so that the obstruction of one valve will not in- 
terfere with the working of the other. 

Mr. Emery M. Hamilton, of NewJYork city, has patented 
a J-square for use in making perspective drawings, whereby 
the mechanical difficulties connected with such work may be 
readily overcome. Heretofore in making such drawings, to 
avoid the tedious process of working by diagonals'or by 
elaborate scales, whereby only an accurate perspective could 
be obtained, the draughtsman has usually made the vanish 
ing point too close, so as to bring it within reach, or has se 
lected a point of view with reference to the angle that will 
effect the same object, the result in either case being to cramp 
or distort the drawing. This in a 
T-square, fitted with a swinging blade, adapted for giving 
perspective lines vanishing either to the right or left at any 
distance. The blade is moved by an‘adjustable slide piece, 
that is attached upon the drawing board, so that by it a true 
and accurate perspective drawing may be made with facility. 

Mr. Otto Ernst, of South Amboy, N. J., has patented an 
improved building for cremation purposes. The object of 
the invention is to associate the process of crematian with 
and the invention relates to 


invention consists 


the usual practices at funerals; 
the peculiar arrangement and construction of cremation fur 
naces, in connection with a building or temple. 

All horses, when in motion, necessarily move the head in 
dependently of the body, which causesa jerk or pull on the 
driver’s or rider’s hand, and, the mouth of the horse being 
very sensitive, the effect is unpleasant to both driver (or rider 
This result is due to the want of elasticity 
of the reins, or what are in localities denominated 
“lines.” To remove the difficulty, Mr. Benjamin A. Davis, 
of Petersburg, Va., has patented lines provided with an 
attachment which renders them elastic within certain limits, 
or up to a certain degree of tension, but has no effect when 


and the horse. 
some 


such limit or degree is exceeded. 

Messrs. William M. Smeaton and John Smeaton, of New- 
castle Street, Strand, County of Middlesex, England, have 
patented an improved water closet valve mechanism adapted 
to be brought into operation by a pull or handle for the pur 
pose of regulating the amount and preventing the waste of 
the water supplied to the bowl of a water-closet, to flush and 
cleanse it during or subsequent to use, 

Messrs. Mortimer H. Bachman and Sebastian 8. Peckin- 
paugh, of Stanton, Mich., have recently patented an im- 
proved process of photo-negative engraving, which consists 
in placing a mask over, but not in contact with, the negative 
previously developed by the usual process of photography, 
for the purpose of preserving intact any portion of the object 
upon the negative, while the remainder not wanted is oblite- 
rated by exposure to the light, and the negative subsequently 

| finished in the usual manner and engraved by means of a 
sharp steel instrument, which cuts through the varnish and 
exposes the glass, so that whatever design is engraved will 
be printed along with the photograph. i 

An improvement in buckles has been patented by Mr. 
George G. Bugbee, of Gonzales, Texas. The invention re- 
lates to buckles for harness or other purposes, adapted for 
connection to a strap or billet without sewing; and the in- 
vention consists in a buckle having a rigid crossbar, that ‘is 
formed with a loop or crank-shaped tongue, over which the 
billet or strap is placed to secure the buckle, and on which 
the swinging tongue of the buckle is secured, this construc- 
tion rendering the buckle more compact and of better ap- 
pearance than double tongue buckles as heretofore made, 
and giving a wider range of use for the buckle. 

Mr. Henry Gottlieb, of New York city, has patented an 
improved billiard cue cutter, which consists of a cylindrical 
box, four or five inches long, or thereabout, bored through- 
out its length for the admission of the end of the cue, The 
box is divided longitudinally into halves that are hinged to- 
gether at the lower end by an annular hinge, and are pre 
vented from separating too far at the top by a slotted circu- 
lar plate that is fastened on the top of one half and engages 
with staples on the other, and under this plate is secured a 
blade that projects horizontally part-way over the bore, 

An improved Wagon Cover, patented by Mr. Thomas 
Danahey, of Council Bluffs, Iowa, consists in making a bow 
of two straight springs of equal length, and connecting 
them by.a top hinge, while on the other side, opposite to 
the wings of hinge, are arranged two stops that abut 
together and limit the inward movement of the hinge ends 
of the spring toward each other. 

Mr. Edward Clark, of Jersey City, N. J., has patented an 
improved composition for fire kindlers, composed of resin, 
lard, washing soda, flour paste, and sawdust. 

An improved railway rail has been patented by Mr. Silas 
Nicholls, of Westminster, England. It consists in a rail, 
constructed of parallel lengths or half rails, of channeled 
iron or steel of °J shaped section, bolted or riveted together, 
with their channeled sides outward, and with cast iron spac- 

! ing blocks between. 
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The Charge for Insertion under this head is One Dollar 
@ line for each insertion ; about eight words toa line. 
Advertisements must be received at mmiblication office 
as early as Thursday morning to appear in next issne. 


G2” The publishers of this paper guarantee to adver- 
tisers a circulation of not less than %),000 copies every 
weekly issue. 

JH lenient, Manufacturer of Electrical pan 
atus, No. 9 Barclay St.. New York. Telegraph Instru- 
ments, Hote! Annunciators, Burglar Alarms, ete. Ex- 
perimental work. Orders by mail receive prompt at- 
vention 

A great change in Feeding Locomotives. Eighty lo- 
comotives are now being built without pumps. Each 
has two “ Little Giant ” injectors, having by use proved 
very reliable. Better than pumps, saving their repairs 
Rue Manufacturing Co., Phila., are furnishing them. 





The Twiss Automatic Cut-off; also Vertical and Yacht 
Engines. N. W. Twiss, New Haven, Conn. 

Best Oak Tanned Leather Belting. Wm. F. Fore- 
paugh, Jr., & Bros, 53! Jefferson St., Philadelphia, Pa. 

Emery Wheels of all kinds, and Machines at reduced 
prices. Lehigh Valley Emery Whee! Co., Weissport, Pa. 

For Sale or Rent.— Foundry and Machine Shop. Good 
location. Address Aledo M’f’g Co., Aledo, Ill. 


A first-class Electric Instrument Maker can find per- 
Address, with references, P. O 


tr 


manent employment. 
Box 1890, Denver, Col. 


Launches and Engines 
Inventors’ Institute, Cooper Union. 


8. E. Harthan, Worcester, Mass, 
A permanent ex- 


hibition of inventions. Prospectus on application. 733 
Broadway, N. Y. 
Brick Presses for Fire and Red Brick. 309 8. Fifth 


St., Phila. 8. P. Miller & Son. 

Fire on the Hearth.—Open grate and warm air furnace 
combined. Cireulars by 0.8.4 V.Co..78 Beekman St..N.Y. 

Telephones repaired; parts of same for sale. Send 
stamp for circulars. P,O. Box 205, Jersey City, N. J. 

The Friction Clatch Captain will start calender rolls 
for rubber, brass, or paper without shock; stop quick, 
and will save machinery from breaking. D. Frisbie & 
Co., New Haven, Conn. 

The Baker Blower ventilates silver mines 2,000 feet 
deep. Wilbraham Bros., 2318 Frankford Ave., Phila., Pa. 

To stop leaks in boiler tubes, nse Quinn’s Patent Fer- 
rules. Address 8. M. Co., So. Newmarket, N. H. 


Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pure nickel salts, importers Vienna lime, crocus, 
ete. Condit. Hanson & Van Winkle, Newark, N. J., and 
2 and 4 Liberty St., New York. 

Wright's Patent Steam Engine, with automatic cut- 
off. The best engine made. For prices, address William 
Wright, Manufacturer, Newburgh, N. Y. 


Pa. 


! 
For best low price Planer and Matcher. and latest 


improved Sash, Door, and Blind Machinery, Send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 


The only economica! and practical Gas Engine in the 
merket is the new “Otto” Silent, built by Schleicher. 
Schumm & Co., Philadelphia, Pa. Send for circular. 

Elevators.—Stokes & Parrish, Phila., Pa. See p. 29. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills Large knife work a specialty. 
Also manufacturers of Soloman’s Parallel Vise. Taylor, 
Stiles & Co., Riegelsville N. J 








HINTs TO CORRESPONDENTS. 


No attention will be paid to communications unless 
accompanied withgthe full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inqnirers. 

We renow our request that correspondents, in referring 
toformer answers or articles, will be kind enough to 
name the date of the paper and the page, or the number | 
| of the question, 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the | 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration, 

Any numbers of the Screntiric AMERICAN SUPPLE- 

| MENT referred toin these columns may be had at this 
office. Price 10 cents each. 





| (1) E. H. B. asks: How much bichro- | 
mate of potash should be added toa given quantity of 
Indian ink for drawing purposes? A. Reduce a small 
quantity of the bichromate to powder and dissolve in a 
limited quantity of boiling water. Thereshould be an 
excess of the salt beyond what is taken up by the water. 
When the solution has cooled, pour it off from the 
residue, and bottle, When required for use, dilute the 
solution with about one third its volume of water, and 
it is ready for use. 


(2) A. R. asks: How can I prepare porous | 
silica for polishing metals? A. An article similar to 
porous silica may be prepared by treating a strong solu- 
tion of water glass (silicate of soda) with a small quantity 
of strong oil ofvitriol. If the solution has been sufficient- | 
ly strong, after standing a few hours ina warm place it 
will completely gelatinize.’ Wash this well with cold | 
water, decant or filter off the washwater from the gela- , 
tinous silica (hydrated silicic acid’, place the latter ina 


| suitable veseel, and dry over a good fire. 


For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for | 
Nthograph, etc. 

Preszes, Dies, and Tools for working Sheet Metal. etc. 
Fruit & other can tools. Bliss & Williams, B’klyn, N. Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E. Lyon & Co., 470 Grand St.. N. ¥. | 
Bradley's cushioned helve hammers. See illus, ad. p. 13. | 


Split Palleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphis, I’a. 

Noise-Quieting Nozzles for Locomotives and Steam- 
boats. SO different varieties, adapted to every class of 
engine. T. Shaw, 915 Ridge Avenue, Philadelphia, Pa. 


Stave, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, N. Y. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. | 

Solid Emery Vuicanite Wheels—The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.—Our name is stamped in fall on all our best 
Standard Belting. Packing,and Hose. Buy that only. 
The best isthe cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. N. Y. 

The New Economizer, the only Agricultural Engine 
with return five boiler in use. See adv. pige 165. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 349. 


Yorges, for Hand or Power, for all kinds of work. 
Address Keystone Portabie Forge (o., Phila., Pa 

Latest improved methods for working hard or soft 
metals, grinding long knives, tools, ete. Portable Chuck 
Jaws apd Diamond Tools. Address American Twist 
Drill Co., Woonsocket, RI. 

For best Portable Forges and Blacksmiths’ Hand 
Biowers, address Buffalo Forge Company, Buffalo, N.Y. 

Light and Fine Machinery contracted for. Foot Lathe 
Catalogue for stamp. Chase & Woodman, Newark, N. J. 

Diamond Drills, J. Dickinson, 64 Nassau St., N. Y. 

Steam Hammers, Improved Hydraulic Jacks. and Tnbe 
Expanders. RK. Dudgeon, 24 Columbia St., New York. 

Sawyer'’s Own Book, Illustrated. Over 100 pages of 
valuable information. How to straighten saws. etc 
Sent free by mailto any part of the world. Send your 
fuli address to Emerson Smith & Co., Beaver Falls. Pa. 

Eagle Anvils, 9 cents per pound. Fully warranted. 

Eclipse Portable Engine. See ilinstrated adv., p. 389. 

Special Tools for Railway Repair Shops. L. B. Flan- 
ders Machine Works. ’hiladelphia, Pa. 

Tight and Slack Berrel machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus’d adv. p. 30. 


Elevators, Freight and Passenger, Shafting, Pulleys, 
and Hangers. 1. %. Graves & Son, Rochester, N. Y. 

The Horton Lathe Chucks; prices reduced 30 per cent. 
Address The E Horton & Son Co..Windsor Locks, Conn. 

$275 Horizontal Engine, 20H. P. See page 390. 

Pat. Steam Hoistieg Mach'y. See illus. adv., p. 318. 

Improved Steel Castings; stiff and durable; as soft 
and easily worked as wrought iron; tensile strength not 
lees than 65.000 Ibs. to aq. in. Cireulars free. Pittsburg 
Steel Casting Conipany, Pittsburg, Pa. 


; 


| them up pretty well with an old file. 


| that the theory, 


(3) C. D. W. writes: 1. Iam constructing | 
| an electric machine, from directions given in SupPLE- 
MENT 161. In making the patterns, divided the cross 
piece on top,in the middle,to save making two patterns | 


| Is there any objection to that? A. No. 2. Must the | 


electro-magnets be finished? I pickled mine, and rubbed 
A. The contact | 
surfaces of the two parts should be well fitted to each 
other. Otherwise no finish is required. 3. On making } 
the armature,I have got seven layers of wire,where there 
are but five in the engraving. Is thisa fault? A. You can 
determine by experiment. Put a loop at the end of the 
fifth, sixth, and seventh layers,and vary the length of 
wire used until you get the best effect. 4. In making 
the commutator,I could not get vulcanite, so took a piece 
of apple wood and gave it several coats of shellac var- 
nish. Will that do? A. Yes. 


(4) W. W. N. writes: A dispute arose be- 
tween two parties, they agreeing to leave the decision 
toyour paper. A argues that the Pacific Ocean is higher 
than the Atlantic. Proof being the currents running from 
the Pacific to the Atlantic; and that ifa canal be built 
through the Isthmus of Panama an immense current 
from Pacific to Atlantie will be the result, which will 
have to be counteracted by immense locks. B argues 
“water seeks its own level,” holds 
good for the oceans, and no such current will result. A. 
There is no difference at mean tide. The tides on the 
Pacific side are about three feet; on the Atlantic side 
they are five or six times as great. 


(5) J. M asks for a rule to figure the 
resistance caused by surface friction to a boat passing 
through the water. I don’t mean displacement, but the 
friction of the water against the sides and bottom of 
the boat. A. There are no rules determined, suitable | 
for practical application. The amount of resistance in 
each particular case depends upon: 1. The character 
and smoothness of the surface. 2. The length of body 
over which the water glides. 8, The velocity of the 
water over the surface of the body. 

(6) C. C. writes: Having often heard the 
word “spiling’’ used by shipwrights in the phrase 
“taking a spiling,’’ meaning the taking of the shape of 
any irregular surfac> as measured from a straight line 
by ordinates, will you please inform me if the word has 
any sanction of authority, as lam unable to find it in 
Webster? A. In “ Knight’s Mechanical Dictionary ” for 
Spiling; the edge curve of a plank or strake. Spiliags; 
dimensions taken from a straight edge or rule, to dif- 
ferent points on a curve. 


(7) E. C. B. asks: Has an alphabet of 
sound figures been established, so that speech may be 
readily read off from the phonograph or phonoscope, 
with or without a magnifying glass? A. No, the im- 
pressions vary too much with different voices. 


(8) K. asks for a preparation to touch up 
black baked japanned goods which have been marred. 
The varnish should be applied with a brush. Wha’ 
black preparation can be applied to iron with a brush, 
which will have the appearance of black japan and wil) 
not wear off? A. Finely ground bone black mixed with 
a good quality of furniture varnish answers very well 

| for these purposes, j 


| 


(9) J.8. inquires how to make rouge for | 
polishing purposes. A. Take crystals of sulphate of 
iron (green vitriol or copperas), have them as clean as 
possible; and put them into crucibles or cast iron pots 
and expose them to heat, without suffering the smailest 
particles of dust to get in, which would have a tendency 
toscratch the articles to be polished. Those portions 
whichare least calcined, and are of scarlet color, are 
fit to make rouge for polishing gold or silver; while 
those which are more calcined, or have become red, 
purple, or bluish purple, form crocas fit for polishing 
brass or steel. 
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| Letters Patent of the United States were 
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Husking peg, J. V. Guy ....csceceececcseeseccee . 222,586 
Insects by fumigation, apparatus for destroying. 

B.C, OBO. vicccvccdicccccccesescccccscs coves coccs 222,575 
Intestines, machine for cleani . 222.567 
Jewelry, relief, C. Fest..... mM 22 580 
Jug. stone, §. A. Comrad........... ces ceeeeeseeeeeces 222,671 
Knit fabric for mattresses, etc., M. Townsend .... 222.752 
Knitting machine, straight. C. H. Young.......... 222,619 
Lamp, A. Rincklake................++++ «+ oe «++ 222,937 
Lantern, Cash & Baron. .. ......ssececcceeeees . 222,963 
Lathe, double reversible, J. H. Wilson (r) . 8.299 
Lathing, metallic, A. Knisely .............. «+» 222.590 
Letter box indicator, E. P. Murphy....... .. 222,597 
Lifting jack, I. Hogeland e+ 222,588 
Lubricator, O. A. Rollins.. . 222.739 

| Mail bags, machine for riveting, M. Bray 222.568 
Matrices, machine for making stereotype, J. W. 

Schuckers ‘iit cadestb Metndee Wedsbtcdneetaeh otece 222,642 
ee ee 222.656 
Medicated band or belt, Vaughan & Thom - 222.754 
Milk can, F. J. Seymour 222,743 
Milk cooler, A. C. Clark........-00- seeees 22? 666 
Millstone dressing device, G. W. Jones. «+. 22M 
Mower, lawn, C. Gates........ sseese+s . 22.626 
Necktie tip, H. H. Thayer .........cescceeseccseee oe 222,750 
Wat look, G. Fi. Bot ...c.cccccccesccenvcsccsvcccoces 222,740 
Organ pedals, lid for, Justi & Maud............ .... 222.709 
Oven, baker’s, E. W. Dittmann........ .... ....00.. 222,677 
OQvenaG. A+ BaP Wacescocsnce  onnwh epecgecesses 222,708 
Packing engines, device for, D. Webbert.......... 222.615 
Packing, piston, R. W. Peck..........---:ccsseeeeeee 222,728 
Pail, B. Goodman.. 222.585 
| Peg float, P. Lowentraut - 222,714 
| Pegging machine, boot and shoe, W. G. Budiong. 222.659 

Pencil and line measurer, combined, J. A. Fresco. 222,687 


December 16, 1879, 
“AND EACH BEARING THAT DATE. | 


[Those marked (r) are reissued patents. ] 





A complete copy of any patent in the annexed list, in- 
cluding both the specifications and drawings, or any 
patent issued since 1867, will be furnished from this office 
In ordering please state the number and | 





for one dollar. 


| date of the patent desired, and remit to Munn & Co., 37 


Park Row, New York city. 
















Car wheel chill, W. Wilmington .. 
Carpet exhibitor, A. Peterson . 








Carpet pad, H. M. Small........ 
Carriage top, D. G. Beers ..........seseeeeceeneee . 
Casks, apparatus for pitching beer, A. Grosmann. 222 696 
Cheese press, gang, J. Naylor, Jr. o<debnale sokeve 222.724 | 
Churn, M, Caisse ......... ae | 
Churn power and table, C. Ww. "Patton. aca tneanen 222,726 
Circles, G. Kichards.......... ceses seeeeeeee . 73 
Clothes line stretcher, W. G. Eddy.. ...... 7 
Cock, cylinder, J. A. Robinson ............0+.s--05- a 
Cock for soda fountains, draught, G. D. Dows.... 222 680 
Collar, horse, F. Martens 22) ,636 
Colter, Wheel, J. Lane.... ......--.0ee-00+ . R711 
Copper, manufacture of tinned sheet. G. Salmon. 222.641 
| Cord adjuster, W. W. Batchelder ............-..++++ 222.649 
Corn sheller, J. M. Hawley ............sseccscccsees 222.698 
| Camast, 5. B.. CHa vsccdsecredevsccnesdscécccnce 0s 222,624 
Cream of tartar, manufacture of, E. Muller....... 222.598 
Cae eA BS eee aa 222,719 
222,767 


Cultivator, wheel, B. A. Wright.......... ......... 
Damper, stove, J. M. Read “ 





Damper, stovepipe,G. J. Ciine 


Domestic boiler attachment, G. Conover.......... 222.673 
Door and window guard, W. H. Huston............ 222,704 
Earth closet, F. Fowler ...........0.-cceeeesseeeseees 222,581 
Egg carrier, A. J. Millard ............. --seeeeeeeees 222,595 
NS SE Oy eee 222.638 
Elevator bucket, W. BH. & W. J. Clark .........++. 222,665 
Fence, barbed wire, 8. M. Stevens ............ «+ oe 222,747 
Fence machine, wire, S. M. Stevens 

Fence, portable, F. M. Snook ...........4. «++. } 
Filter, water, A. H. Peterson................seeee0e 
Firearm, magazine, F. W. Tiesing.................. 





Fire escape, Jobnson & Jackson . 

Fireplace damper plate and arch bar, combined, 
C. Hames .....00000 © 

Fishing rod, E. Earle. 

Flating machine, J FE Donovan 












Game apparatus. W. Kightlinger.......... 
Gas engine, F. Burger ...........6--.s000 sees 
Gas, purifying illuminating, Lugo & Lees.......... 222.715 
Grain binder, J. W. Clover... ......c.ccsccccesseecces 
Grain binder, S$. Johnston ............ iseabietee see 222,632 
Grain, disintegrating. L. J. Cox 
Grain separator. A. Fugel ............+scceeeeeeweeee f 
Grain separator, magnetic, D. D. Hardy ........... 222,627 
Grate bar, W. 11. Dougherty ...........0:0006  ceeee 222,625 
Handcuff lock, Tower & Kablke................00005 222,751 
Harrow and seed sower, W. H. Traylor............ 222,753 
Perera’, TB. Gib ..0cc00s cecccvedcsecteves dese 222,582 
Harvester, grain binding, 8. Johnston. ........... 222.633 
Harvester rake. Jones & Emerson..... 222,589 
Harvester rake, J. L. Owens (1). ......-cccee-s-eeee 8 998 
Hat racks, fastening device for, J. Wagner...... - 2.613 
Hay and straw stacker, P. F. Fleming.............. 222,685 
Hay loading machine, 8. B. Castle ............-...+ 222,662 | 
Hay pitcher and stacker. Gilliland & Wayland.... 222,583 
G6 Scederoncen . 22.759 


Heel protector, G. Z. Whitney 
Hee! stiffeners, machine for making, A. B. Carvil 222.661 


Hog singeing apparatus, T. L. Boyd . 








Tog singeing furnece, T. L. Boyd ..... 

Hoisting machine, T. N. Davey ...... 675 | 
Hook and button, combined, W. H. Shurtleff (r).. 8,996 | 
Horse rake,G R. WilliamsS............ccccees coseee 222.762 
Horseshoe, Hi, W. Fletcher.... ....ccsccevecescseses 222,686 
Horseshoe, C.S. Fill ... .......+. S Seops 222.700 
Hose and pipe coupling. W K. Laweoa.. AWeacceses 222.713 
Hub. vehicle wheel, L. 3 Edleblute...... sonccesecs 222,683 





| Sheep, curing foot rot in, J. Myers.. 


| Water spout, M. Wieand. 


| Photographie negatives, device for retouching, 





Waite & BaF OOE oi ccccccccvccccvcs 6 coscoees cocse 
Pile fabrics, machinery for cutting, R. H. Plass.. ‘ 32 
Pipe and tubing, galvanizing, W. P. Breeding..... 222,655 
Pipes, etc., stock and die for screw threading, 

Bi I 65~t00scesnince-cascacette Sotndntate 222,664 
Planter and cultivator, combined, J. H. Tanner.. 222,748 
Planters, check row attachment for corn, B. W. 

QUEMET 2. 0000000: cccccccccccesveceseoccescoscsoscoes 222,599 
Plates and dishes, device for securing ornamen- 

tal designs to, F. A. Marra .........000-2  seccee 222,594 


POW, W. COGGRGG ccccsccccccs cocncccvecccoesessecces 222,576 
Plow and pulverizing harrow, combined, C. E. 










_ ——_—__——- | BAOKS......... --rcccccccscces covcevecscesssccecs 222,603 
| Axle box press, Andrews & Ball Portable furnace, A. B. Dembrun.................. 222 676 
Bek, Gat. O. HOW .c5 sc avccrcesdecccscvecescccccescone Pressing iron, E. A. Russell. : oe B22,741 
Beer from casks, apparatus for forcing, ws te | Railway and car therefor, elevated, E. Anévews.. 222,647 
IIE os 00 nacncees: ccnnoncenetnvendioniina 222,639 | Railway, elevated cable, F. M. Raeger............. 222,601 
Bell, nautical alarm, H. Brown.............+++00+0+ 222,622 | Railway frog and crossing, W. C. Quigley . 222,784 
Binder, folio, G.. Wedel ........ccosccccesceccsccnccces 222.758 | Railway gate, H. D. Kahler............... -- 222,634 
Binder for books, temporary, J. P. W. Von Laer.. 222,757 | Railway switch, street, A. Whittemore’ . 222,617 
8 8 re ee eer eee 222.690 | Rake, Le. A. POWGSS.... ccccccccsccsccccccccccsescsses 222,733 
NE BE, FN vc ceiver esonnccscbtscesenesccessiee 222,682 | Refrigerator, 8S. Scott ...........-.e00000+ .+. 222,604 
Bottle stoppers, device for, T. Malcomson ....... 222.593 | Rock crusher, E. Coleman............... . 222,670 
Box fastener, A.J Simpson...... 222,745 | Safety elevator, A. D. Hoffman ...............+++++ 222,702 
Bracelet, A. Vester........+.- sseee+e+ ‘ 222,755 | Sash fastener, W. Biker ...........ssessescccesceeess 222,602 
Bricks, enameling, D. W. Clark (r).... . 8.995 | Saw mill dog, 1. Springe?.............ssceesecceeseces 222,606 
Buckle and snap, combined, G. Iveson............. 222,705 | Saw tables, adjustable gauge for, B. S. ¢ ‘onstant. . 222.574 
Buckle shield, D. Mosman ..............-csssse000e8 2 2,720 | Scales or rule, measuring, L. Sharpe .. ............ 222,744 
Buckle, stocking suspender, J. H. Goldstein...... 222,584 | Scarf, neck, W. A. Laverty 7 
Bush for barrels, J. Hartzheim .................--.. 222,587 | Scissors and shears, G. Conover .............-.-++++, 222,672 
Button, curtain, T J ys Sdevesbus tenses dude 222,008 | Goraper, C. MoMntee. .....0..0.0-cccccccccssccse coves 222,637 
Button. separable, N. P. Maker .... ......- . 222,716 | Screw clamp and lifting jack, J. Church ........... 222,573 
Cabinet for holding te exhibiting engravings, Seaming machine, W.J.Gordon. .................. 222,691 
De, POG i cdvascas cepraeseor Seed crusher, oleaginous, A. B. Lawther.......... 222,591 
| Can casing, F. C. Wilson Sewing machine, revolving shuttle, J. Tripp...... 222,644 
Cans, frame or support for swinging, F.C. Wilson 222,764 Sewing machine ruffling attachment, D. Snitjer.. 222,643 


Sheave for pulley blocks, etc., anti-friction, Edson 
& Haynes (r) 









| Shoe fastening, W. F. Osborne. “- 

| Show case, T. Vaughan.........5...seccsoseccecseees 22,6 

| Smoke and gas consuming furnace, K. M. Jarvis. . 222,631 

| Rem Retiy Be A; Bs vcecdasceses: ecesestiemete 222,635 
Sole channeling and pricking machine, M. A. C. 

| GOON bacraknccdvmeamaticcercdcsstcnvanaanedees 222,628 
Ryan Gere, Te. Wi iv occ csccotoctsensacsovts 222,695 

| Speed accelerator, J. Schofield..................0++ 222,742 
Spoons, manufacture of,J M. Perkins... ........ 222,729 
Steam boilers, water front for horizontal, G. H. 

TEI. 2000 cdi segancecunseoesns ccoceenespatasss 222,735 

Stone, compound for artificial, J. A. Greer. . 221,69 
Stove, gas, W. A. Turner.. - 222,610 
Stove, heating, L. W. Leeds... - 222,582 
Stove leg, C M. MOFTis.........cccccccsccecces - 222,596 
Straw goods, manufacture of, J. L. Marvin. . 222,717 





Surgical bandage, 8. Goldschmidt. ... 
Surgical splint, C. F. Stillman 
Teeth, apparatus for treating celluloid bases for 
















| artificial, L.. D. Dobbins .............0.seeceecee- 222,678 
Telephone, electrical contact, E. Berliner. oe 222,652 
| Thill coupling, W. V. R. Blighton. ......... . 222,821 
SR, Bes Be TE ns snddnctnscdbckcvcticteedevite 222,572 
Toe calks, machine for forming, W. D. Young... . 222.620 
Torpedo, marine, J. H. McLean ................+++ 222.718 
Torpedo, projectile, M. ee 6600. geekedbesovb ove 222,669 
| Toy, C. A. Bailey........ 2 


Toy dancer. W. Carlin. 


Trunk fastener, W B. Coulter.. 
Truss, G. W. Ellis. . 222,579 
| Valve, R. W. Peck . on nde ongedoverantteces 222,727 
Valve or faucet, F. W codward . Sisde. - deoe webbhes os 222,766 
Vehicle spring, 1. V: Hicks... ...........sseeeres *.. 222,701 
| Vehicle spring, C. J. Holman ..............00++-0++ 222.703 
| Vehicle spring brace, W. 8S. Widger................ 222,760 
Vehicle wheel, W. W. Valentine ....... ........... 222,611 
PS Be BN FUNNG insc oiccccscisevecvadsensese 222,156 
Washing machine, R. Campbell......... ........+++ 222.623 
| Washing machine, W. F. Wilkins..........--....+.. 222,71 
WR Glad, TD Bs Bi FR. occ ove ccscogsicessaccose 222,658 
| Watch stem winding attachment, D. A. A. Buck.. 222,657 
Water closets, etc., seal joint for, A. Edwards.... 222,578 


Water meter, M. Stannard et al. 
Water wheel, W. B. Allred ae 
Wheat heater, M. L. Mowrer ... 
Whiffietree hook, W. L. Belt 
Wire barbing machine, J. 8S. Hayne 








Wire, machine for feeding, W. N. Woodruff... 222.618 
Wire stretcher, Garver & Hemenway .............. 222,689 
Woodwork, machine for making framed, Gresty 
& Mills....... bin sdibisalng dhpeNbdos tdbeddndedtacten 222,698 
Wrapper or packet, J. H. Weaver................++. 222,614 
TRADE MARKS. 
Medicinal preparations, J. \V. Osborne ......... ... 4,778 
Toilet preparations, J. W.Osborne.... ........+..-- 779 
Smoking tobacco, W. Duke, Sons & Co......... ..... 7,790 
DESIGNS. 
' Oil cloth, C.T.& V.E. Meyer. ........ . 11,541 to 11,543 
Speaking tubes, W R. Ostrander ........... ........ 11,544 
Watch chain charm,J.U Gerow..................++ 11,540 
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MANUFACTURERS OF MACHINES FOR For breaking hard and brittle substan 
making gas from Petroleum by heat are requested to 

send descriptive circulars, testimonials, etc., 
J. ADDISON, 

Care Wasburn & Moen Co., | 

21 Cliff Street, New York, | form of Crusher. 


Ores, Stone for Concrete, etc., etc. 





Address BLAK 


Manutactaring. and Railread corporations in the United States and Foreign 
First Premium wherever exhibited, and hundreds of testimonials of the highest character 
Indispensable for making best Mc Adam Roads, Ballasting of Railroads, Crushing the hardest 
Prices greatly reduced. 
The CHALLENGE was awarded the MEDAL OF SUPEKIORITY by the Judges of the American In- 
stitute Fair, New York City, December, 1879, where it was exhibited in competition with our old 


BREAKER AND CRUSHER. 


ces to any size. Endorsed by the leading Mining, | 
‘ountries. 





CAVEATS, COPYRIGHTS, LABEL 
REGISTRATION, Ecc, 


Messrs. Munn & Co,, in connection with the publica- 
tion of the ScrenTiFIC AMERICAN, 
Improvements, and to act as Solicitors of Patents for 


continue to examine 


E CKUSHER CU., New Haven, Conn. 


Inventors, 





Electro-Bronzing on Iron. (New Patent.) Inde- 
structible and unchanging by ror action 
Use of these Patewt rights can be obtained on favor- 


CEMENTS. —FORTY VALUABLE RE- | 


ceipts fora great variety of cements, Spetette to all 


able terms. PHILA. SMELTING CO., Phila., Pa. 
of the purposes of the Household and 10P, including 
Saw, Tool, Steel, and File Works. PHILA., Oct. 4, 1879 | Rubber Cement, Waterproof Cements, Acid-proof Ce- 
To Philadelphia Smelting Co.,GENTS: After a trial }| ments, Fireproof Cements, Aquarium Cements, Hydrau- 
of Eighteen months of your “ DEOXYDIZED BRONZE” licand Bat Cements. Cement for paper boats, for 


»s Journal Boxes in our naman Mill where great pres- 
ouse is required, we take pleasure in recommending it 
as be ing st superior to any we have heretofore used. 

salsoreferto HENRY DissTon & SONS. 
Eagle Iron Works, Hoff, Fontaine & Abbott, Phila. 


metals, for china and glassware, for leather, rubber, and 
for cementing leather and rubber to metals, glass, etc 
Cements for wood, stone, iron, etc. -cipe for Colored 
Sealing Wax, for Postage Stamp Mucilage, for Crockery 
Ware, Cement to resist Petroleum. Japanese Cement. 
Coignet Beton Cement. Recipe for Fireproof Paper and 
Ink. Contained in SCIENTIFIC AMFRICAN SUPPLEMENT 
158. Price cents. To be had at this office and of all 
newsdealers. 
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The 1876 Injector.” 


Paar Requires no special 


For Blasting. erie, Economical. 
ae 1O.. 


youth, OF too close application to business, may be re- 
| stored and manhood re 


experience, 


hundred pag 
| all forms 0: 

of extensive 

which is worth ten times the 


without this 
benefactor.’ 


In this line of business they have had over rurerr 
YEARS’ EXPERIENCE, and now have unequaled facilities 
for the Preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries, Mesers. 


KNOW THYSELF. 


HE untold miseries that result 
from indiscretion in early life 
may be alleviated and cured. 
Those who doubt this assertion 
should purchase the new medical 






















work published by the PEABODY Munn & Co. also attend to the preparation of Caveats, 
entitied TH pe Boston Registration of Labels, Copyrights for Books, Labels, 





‘Ee OF 
L¥-PRESER- 
zt ---- ad ~=s« Vitality, 
nervous and physical debility, or 
Y vitality impaired by the errors of 





Assignments, and Reports on Infringements 
of Patents. All business intrusied to them 1s done 
with special care and promptness, on very moderate 
terms 

We send free of charge, on application, a pamphiet 
containing further information about Patents and how 
to procure them; directions concerning Labels, Copy- 


Reissues, 


ained. 

Two hundredth edition, revised and enlarged, just 
ublished. It is a standard medical work, the best in 
he English language, written by a physician of great 
to whom was awarded a gold and jewelled 


| medal by the National Medical Association. It con- “ : ’ ‘ 
| tains beautiful and very expensive engravings. Three rights, Designs, Patents, Appeals, Reissues, Infringe- 
es, more than 5) valuable prescriptions for ments, Assignments, Ri jected Cases, Hints on the Sale 


prevailing disease, the result of many years 
and successful practice, either one of 
n French cloth ; price only # 


pe of the book. Bound 
sent by mail, postpaid. 
The London Lancet says 

valuable book. 


of Patents, etc. 

Foreign Patents.—We also send, free of charge, @ 
Synopsis of Foreign !'atent Laws, showing the cost an@ 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 


No person should be 
The author is a nobie 


An illustrated sample sent to all on receipt of 6 cents 


SUPPLY Speie, Durable, and Reliable. for . 

-C Clair, = Schuy ikiil © Oy Pa. valves. Send for. Wit. SELLERS & co. » Phila, ne autor refers, » by permission, to JOS. 8. FISHER, mind that, as a general rule, any invention that is valu. 

ge tei - - — ~ _ | president 9% ot Pa De side nt; W- able to the patentee in this country is worth equally as 

One new Moyer Scroll 4 BE po to build. A| I M.D.; R. H. ie “Sg PAUN D.; ee tt ‘ihoLcom B. M. ps much in England and some other foreign countries. 
Boil 8 N. R. LYNCH, M.D.. and M, o’co 4» ) —_ = entiemates ¢ . Encli ‘e 

patt tL, 4 en -_ _- + ene Shafts Pulleys, Hangers, {c. faculty of the Philadelphia University of Medic tne and Five pam Ws - racing Canadian English German, 

dress immediately. Wood, pad & Co., Fort Plain, N.Y. fort late deli Surgery; also the faculty of the American University French, an| Belgian—will secure to an inventor the ex- 

. Full assortment in store for immediate delivery. of Philadelphia ; also Hon. P. A. BISSELL, M.D., presi- (ive mo opoly to his discovery among about one 


SELLERS & CO., 


VM. 
" 7 seamed Street, New York. 


atentees § address, with st stamp 
at. Sale le Agency, Mobile, Ala. | 


EPHONE Yoni 


Works 1 ey 7 
ree. HOLCOMB & Co., Mallet Creek, Ohio. 


Price $3.50. 
WORKING M 
Qn WORKING Top 


PATENTS WANTED, —All 
for partic ulars, Southern 


TE 


drome free. 








BRADLEY’ S Has More Good Points’ 
HAMMER Does More and Better Work, 
Takes Less Power, 
Than any Hammer in the World. 
BRADLEY & COMPANY, 










0 Wood ACHINERY 


PECIAL TooLs. 


Hy e = “ The fact that this shafting has 75 per cent. greater ; 
V4. B. SMITH MACHINE c° SYRACUSE, N.Y. stren h, a finer finish, and is truer to gauge, than any pending upon the extent of drawings and length of 
pagent other in use renders it undoubtedly the most economica ificati 
by - v We are also the sole manufacturers of the CELEBRATED ®Pecthca ons 





A 


— C/A ra RR FRLE 


SPARE THE ¢ CROTON AND SAVE THE COST. | 


Driven or Tube Wells 


furnished to large consumers of Croton and Ridgewood 





MACHINISTS’ TOOLS. 
Iron Planing Machines 


A SPECIALTY. 


e 








dent of the National Medical Assoc ie 
Address Dr. W. H. 
Bulfinch Street, Boston, Mass. 
author ma 
eases requ ring skill and experience. 


COLLINS’ PaT.COUPLING, and furnish Pulleys, Hangers, 


application to 


Geo. Place Hedinary Agency, 121 Chambers 8t., N. 


HUNDLED AND FIFTY MILLION: of the most intelligent 
people in the world. The facilities of business and 
steam communicat on are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 

5; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents, —Tersoy desiring any patent 
is-ued from 1836 to November 26, 1867, can be supplied 
with official copies at reasonable cost, the price de- 


PARKER, ae. S 


be consulted on all 74 


HEAL 
THYSELF. 


PATENT 


OLD ROLLED 


SHAF TING. 





Auy patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1896 
will be furnished for $1. 


te., of the most approved styles. Price list mailed on 
JONES & LAUGHLINS, 
Try Street, 2d and 34 Avenues, Pittsburg, Pa. 
199 8. Canal Street, Chicago, lll. 
t2” Stocks of this shafting in.s store and for sale co 
FULLER, D FITZ, Boston, piace, 








Water. WM. D. ANDREWS & BRO., 28 Broadway, N.Y., 
10 control the patent forGreen’sAmerican Driven Well. 


Pond’s Tools, 


Engine Lathes, Planers, Drills, &c. 
DAVID W. POND, Worcester, Mass. 
Baker Rotary Pressure Blower. 


C. WHITCOMB & CO., Worcester, Mass. 
a Month and expenses 


$77 Outfit free. SH! Aw & Co 


| ICE- ICE-BOATS - — THEIR CONSTRU CTION 
and management. With working drawings, details. and 
directions in full. Four engravings, showing mode of | 
construction. Views of the two fas' o ice-sailing boats | 

| used on the Hudson river in winter. By H. A. } a 
M.B. Contained in SCIENTIFIC AMERICAN SCP 

ENT, The same number also contains the ru 

Peg lat {ns for the —— of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 


aranteed to A 


.. AUGUSTA, on. 





UX 


+y ona Small Tools of all x 
MODELS, and materials of all an 
| Goopnow & WIGHTMAN, 176 Wash'n 8t., Boston, Mass. 


When ordering copies, please to remit for the rame 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents eent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, an: is a useful hand book of refer- 
| ence for everybody. Price 2% cents, mailed free, 


| Oph 


tf 


hee 


were, pe Ag 


GEA 





(FORCED BLAST ) 
Warranted superior to any 
other. 
WILBRAHAM BROS. 
2318 Frankford Ave. 
PuiLapELruta | 





her Orusher, 
The smaller sizes can be 


of any other 
{ repair. 





Forster’s Rock & Ore Breaker and Combined Crasher and Palverizer. 


pasties whe Rte asuntag tor a poe tal 

vi it constantly for six y 
ay - with paw om he Power, and one-half the expense for kee 
run py Le Horse Power. 


Address 
MUNN & ©O., 
Publishers SCIENTIFIC AMERICAN, 
37 Park Rew, New York. 
BRANCH OF FICE—Corner of F and th Stree, 
Wastungion, D. ¢. 


"inet it biden > Genie the work | 
ping 





TOTTEN & CO., Pittsburgh, Pa. ~D C 
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Advertisements. 


inside Page, each iunertion | ove 75 cents 3 a line. 
Back Page, each insertion - <«- d a lin 
(About eight words to a line.) 

Lagqravings may head advertisements at the same rate 
per tine, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early | 
as Thursday morning to appear in next issue, 

t#* The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,00) copies every 


weekly issue. 
“WOOD SOLE SHOES. 


The cheapest, most durable, 
weep, goed looking, and tho-/ 
bly waterproo shoe. Par- 
flew arly adapted to Brewers, 
Miners, and al! classes of labor- | 
ers. Send for circular to 
CHAS. W. COPELAND, 
122 Summer 8t., Boston, Mass. 


= Thompson's Neat ‘Anvention.-2 


THE 


LITTLE GIANT 
POCKET SCALES. 


The Most Useful Invention Known. 


SOMETHING FOR EVERYBODY. 


This is a new article of rare merit, and it must not be 
classed with the shams that have flooded the country. 
It is elegantly gotten up, and for beauty and workman- 
ship it cannot be excelled. They weigh from one ounce 
to 8 Ibs., and are warranted accurate. It is nicely plated 
with nickel silver, and is sure to please all, as it can be 
readily carried in the vest pocket, and takes up no more 
room than a small pocket knife. These scales are 
PURABLE, STRONG, and accurate. and, with ordinary 
usage, they cannot get out of order, and should be in 
the hands of every person in the land. Just the thing 
for sportsmen, agents, travelers, family use, and others. | 
No dealer in the world can give you a scale equa) to this | 
for five times the price asked. The yy - is very 
beautiful. and elegantly finished. This is the biggest 
bargain ever offered. Every scale we send out is in per- 
fect order, and are warranted for a lifetime with good 
usage. We guarantee satisfaction or money refunded. | 


AGENTS WANTED, 











to introduce these scales in all sections of the cognates, | 


sell very rapidly. Bic DiscoUNTS are offered 
Send for terms. etc., ae commence seliing them at 
once, A sample scale, put =» in @ neat case, sent by 
mail on receipt of 3% cents. Send five ten cent silver 
pieces if you cannot get the currency. In sending silver 

money, sew it in between two pieces of paper. and put it 
in the envelope; or you can send a ONr DOLLAR BILL 
and we will send 3 scales. Address ali orders to the sole 
mauufacturer, 


Cc. B. THOMPSON, 
Bridgewater, Conn, 


as the 














COMPRESSED AIR MOTORS. BY GEN. 
H. Haupt, C.E. Being a Report to the Pneumatic Train- 
way Engine Co., of New York, concerning the use of 
< om Air as a Motor for propelling Street Railway 
Cars. Exhibiting the feasibility of the system and the 
Practical Suecess obtained as evin by trials of the 
Pneumatic Cafs and « ‘ompressors On the Second A venue | 
Railway, New York City. With a general description of | 
the Air Com rs, the ——- of Power Realized | 
out of the Power —— n pressing the air; the ex- 
tent of the air pression and how used in con- 
nectiun with hea the car; the cost per mile; the 
distance traveled by the Pneumatic Motor; increase of 
ower by using the cylinders as air pumps; heat and cold 
by a and expansion ; what grades the Pneu- 
Motor ean overcome and what load it can carry ; 
theccetionl test of compressors; capacity of the Second 
Avenue compressors; effects of using &@ compression of 
fifty atmospheres; advantages and objections to use of 
pneumatic motors; moral and sanitary influences; esti- 
mate of the cost of power by the use of the pneumatic | 
system as com with horses; cost of i the | 
pneumatic motors on the Second ‘Avenue rai way ; tables 
showing the quantities of air consumed on each ‘trip ot | 
the car, the reductions of pressure, etc., with many pte | 
interesting — valuable particulars, theoretical and 
ia ical. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT Nos. 176, 177, and 18:2. Price 10 cents. 
To te had at this office and of newsdealers in all parts 
of the country. 








" SHEPARD’S CELEBRATED 
$50 Serew Cutting Foot Lathe. 
Foot and Power Aatbes, -¥ 4 Brenses. 
Serolls, Circular and Band Sa Saw 
Attachments, Chucks, Mandrels, "rwist 
Drills, Dogs, Calipers, etc. Send for 
eateeeane of outfits for amateurs or | 


iS 
. L. SHEPARD & CO., 

831, 333, 335. & Bi West Front Street, 
Cc Cincinnati, | Ohie, 








he 


Holly's Improved Water Works. 


Direct Pumping Plan. Combines, with other advan- 
tages, over older systems, the foliowing: 1. Secures b 

variable pressure a more reliable water supply for all 

urposes 2. Less cost for construction Less cost 
or maintenance. 4. Less cost for daily supply 7 the 
use of Holly's Improved Pumping Machinery. 





fords the best fire Deptacion in the world, ” ‘Largely 
reduces insurance risks and 
with fire engines, in whole or in pa 8. heauees fire 


department expenses. vee ‘information by descriptive 
pamphlet, or otherwise 
HOLL ¥ MANUFACTURI RING CO., Lockport, N. Y. 











The attention of Architects. Engincers, and Builders | 
is called to the of ht 
t ¢ TUR i aL ii RON. 
It is believed that. were owners fully aware of the small 
difference in cost which now exists ae iron and 
wood. the former, in many cases, asopie®. 
thereby faxing insurance and sveiding all risk of inter 
e. 


cuee os in aook of de- 
tal information furnished on application 


ee For hearavee Blind Staples and 
Drivers, Rod Cat aaite r8, Blind Stile Borers, address 
B. ¢ . DAVIS, Binghamton. N. ¥. 


Mill Stones and Corn Mills. |% 


rr Millstones, Portable Mills, Smut Ma- 
aunts me Mill Picks, Water Wheels, Pulleys, and 
Gearing speciaily adapted to Flour Millis. Send for 


catalogue 
J.T. NOVE & SON, Buffalo, N, Y. 








| 


| flouring mil 


| ICE HOUSE AND COLD ROOM.—BY R. 


SCROLL-SAW DESIGNS. 


ee tee ata Ope USSELL, Stratford, Conn. 


SCIENTIFIC AMERIC ‘AN SUPPLEMENT. 
ny desired back number of the SCTENTIFIO AMERICAN 

| a PPLEMENT can be had at this office for 10 cents. 
ad or ordered through booksellers and hews- 


also 
MUNN & CO., Publishers. 

een 37 Park Row, New York. 
| 

For showing heat of 
‘Pyrometers., Ovens, a = last Pipes, 

Flues, Superheated Steam, Oil Stills, ete 
beeen HENRY w. BULKLKEY, Sole 9 Manufacturer, 
Broadway, N. Y. 





MACHINISTS’ TOOLS. 


NEW AND IMPROVED PATTERNS. 
Send for new T titustrated catalogue. 


Lathes, Planers, Drills, &. 


| NEW HAVEN MANUFAC’ rURING co., 
New Haven, Conn. 


| GELATINE PHO.TO PROCESS. — A 
| practical demonstration of the mode of working the 
| gelatino-bromide process. By 





| nature of the emulsion. the preparation of the gelatino- 
bromide emulsion. application of the emulsion to glass, 
the preservation of Sno pupeass plates, wat in the 
camera, development of the image, pyro development, 
fixing and intensifying the image, and retouching and 
varnishing. [llustrated with two cuts. Dr. Van Monck- 
| hoven, the author, is one of the ruaost eminent chemists 
| and photographers. The above paper is a most valuable 
| contribution to the art of dry-plate ay A Con- 
| tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 205. 
deale 10 cents, To be had at this office and from all news- 
| dealers. 





MHEATING APPA 
LIGHTS PATENT 


STHS) 


5b 
8 


STFA 
24 SIZES OF BOILERS RADIAT. 
CENT SUPERIOR TO'ANYIOTHER 
95 EUREKA STEAM HEATING G9 

| AOCHES TER NK 


O:N 


RE 


AQo 








ICE-HOUSE AND REFRIGERATOR.— 
Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of 34° to 36°. C ontained 
in SCIENTIFIC AMERICAN SUPPLEMENT, 116. rice | 
10 cents. To be had at this office and of all newsdealers. 
000 Agents wanted 


50,° Agents’ Herald, Box Y Philadelphia. Pa 
THE PICTET 





ARTIFICIAL ICE COMPANY, Limited, | 


Ice Machines to make from 20 pounds as” hour someone | 
per day, a¢ 36 Cortlandt St., New York. P.O. Box 


J. LLOYD HAIGH, 


Manufacturer of 












of every ‘description, for Railroad and Mining Use 
Elevators, Dearie, nee I Tramwa s, Transmission of 
Power, ete. No. 81 John 8 . Bend for price list. 

Plans and Estimates tarnished for Suspension Bridges. 


Wood-Working Machinery, 


Such as Woodworth Planing, Tonguing, and Grooving 

Machines, Daniel's Planers, Richardson’s Patent Im- 

roved Tenon Machines, Mortising, Moulding, — 
-Saw Machines. Eastman’s Pat. Miter M 









May 





Van Monckhoven. | 
| Treating of the organization of the dark-room, the | 


Cear Molding without Patterns 


Seott’s Gear Moulding Machiues, 


AIR COMPRESSORS & ROCK DRILLS. 


DELAMATER IRON WORKS, 


Boiler Makers, Engine Builders, 
and Founders, 


FOOT OF W. 13th ST., North River, NEW YORK. 
_ESTABLIS HED 1841. 
GRISCOM & COS 


>VALVE REFITTING MACHINE, 
. oe —~>—POTT ove. 
















HAP'1FORD 
STEAM BOILER 


Inspection & Insurance 


COMPANY. 


W. B. FRANKLIN,V. Pres’t. J. M. ALLEN, Pres't. 
4. B. PIERCE, Sec’y. 


THE FORSTER- FIR- 
MIN GOLD AND SILVER 


THE TANITE CO., 
STROUDSBURG, PA. 


EMERY WHEELS AND CRINDERs. 
LONDON-—9 8t. rews St., Holborn rm Viaduct, E. C. 


d 
Ot POOL a The Temple, Dale St. 


ROCK DRILLING MACHINES 
_AIR COMPRESSORS 





RED BY Bure uRocxDaie ( vo 
“FITCHBURG MASS 


ICE AND ICE HOUSES—HOW TO MAKE 

ponds; amount of ice required, etc., and full direc- 
thon Na for building ice-house, with illustrated pian. ¢ on- 
tainet i in SCIENTIFIC AMERICAN SUPPLEMENT, 55, 
Price 10 cents. To be had at this office and of all news- 
dealers. 


THE DRIVEN WELL. 


and C ouaty y petviease for making Driven 
Ww ells and_ veelling icenses under the established 
American petven Well Patent, leased by the year 
to responsible parties, by 
WM. D. ANDREWS & BRO., 
235 BROADWAY, NEW YORK, 

10 {0 $] (00 fortunes every month. Book sent 

free explaining everything. 


Address BAXTER & CO., Bankers, 7 Wall 8t., New York. 


“WErysi0n$ 3 Printing Press 


Prints cards labels &c, (Self-inker $5) 18 larger sizes 











Invested in Wall ‘Bt. Stocks makes 





For business or pleasure, young or old. io own pa 
vertising and printing. C: — ue of 
‘dc., for 2 stamps. ye Co. Me riden:' = 











AMALGAMATING COMP’Y 
of Norristown, Pa., will grant 
state rights or licenses on | 
easy terms. This system 
works +. to assay, and re- | 
covers e mercury rapidly. | 




















Apply A above. 


To Dusiness Men. 


The value of the SCIENTIFIC AMERICAN as an adver- 





1,000 stvertisers in the | tising medium cannot be overestimated. Its circulation 


| is ten times greater than that of any similar journal 
now published. It goes into all the States and Territo- | 
ries, and is read in all the prineipal libraries and reading | 
rooms of the world. A business man wants something | 
| more than to see his advertisement in a printed news- 
| paper. He wants circulation. If it is worth 25 cents per 
line to advertise in a paper of three thousand circula- 
tion, it is worth $4 per line to advertise in one of forty- 
eight thousand. 

The circulation of the SCIENTIFIC AMERICAN is guar- 
anteed to exceed Firry THOUSAND every week. 

For advertising rates see top of first column of this 
page, or address 

MUNN & CO., Publishers, 
37 Park Row, New York. 


ALAND’S 


Silent Injector, 
Blower & Exhanster, 














Wood-Working ery, generally. M anufactured by 
WITH rk aoe & RICHARDSON, 
Street, Worcester, Mass. 


26 Sal 
(Shop formerly ecauaen . y Rt. BALL & CO.) 











H 









COLUMBIA BICYCLE. 
KY 
THE POPE WE’G co. 
Mass. 
Careful estimates of the amount of ¢ depreciation in plan- 


A practical road machine. Ilorsed 
ZN. 
8 Summer Street, Boston, 
ing mills; on shafting, hangers, pulleys, and belting; on 





by the medical profession as the most 
healthful of outdoor sports. It aug- 
ments three-fold the locomotive power 
of an ae man. Send 3c. stamp 
for 2. logue, with price list 
A and ful information. 
MACHINERY FROM AN INSURANCE 
Point of View. By H.J.Waters An able paper, pv int- 
ing out the various factors which combine to cause a 
rapid depreciation in the value of all kinds of machinery. 
Depreciation and fire risks through friction, incom 
tent workmen, the tension of belting, and dust and d rt. 
is, middlings ) panthers smutters and se 
rators, elevators, cups, a@ belts, stave and heading | 
factories, and on the heavy machinery used by iron | 
workers. General conclusions of the author as a result 
of the foregoing study. Contained in SCIENTIFIC | 
AMERICAN SUPPLEMENT, Nos. 204 and 205. Price 
s — each. To be had at this office and frum all news- 


e Place Machinery | Agency 


enery. of Every Descri ies, 
d 108 Reade Streets, 


W.JO0H 


ASBESTOS 


Liquid Paints, Roofing, Boiler Cay 


Steam Packing, gee a ay 
H.W.JOHNS mF’ G CO. 87 MAIDEN LANE, N.Y, 


| 
Ihe he Georg 


Mach 
York 


S 


verings, 
re 















Cements, &c. Sew 





Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, 59. rice 10 cents. To be had at this office 
and of all newsdealers. 


THE PARAS oe et DESK 5 


ETSONS EXTENSION 7 
—™1 TABLE SLIDE — 
MAN® BY BUFFALO HARDWARE 


SWA ST. BUFFALO N.Y, 
SEE ILLUSTRATED EDITORIAL. 


PERFECT 
--_NEWSPAPER FILE 
mn +d we oe ee tapered 


~ ow) Be the SCIENTIFIC AM- 
—_ Eeess ScrenTIFIC Aerpasees SUPPLEMENT can be 














ied for the low of $1.50 by mai 
ot this Tes y mi nail, or 91.35 a6 the 
TENTIFIC AMERICAN, ” in mgt Roussiasy for 
every one one who wishes to preserve 


MUNN & CO 


0., 
Publishers SCIENTIFIC AMERICAN. 














WATCHMAN S IMPROVED 


Detector, with me Lock Attachment, Send for 
a to E. IMHAUSER, 212 Broadway, P. 0. Box 28-5, | 


wa, 


New York. Beware of buying infringing detectors. | 


DOU BL E PITMAN PRESSE 
STILES & PARKER PRESS CO., Middletown, Ct. 

















JDOGARDUS’ PATENT UNIVERSAL 


2CCEN- 
TRIC MILLS_For nding Bones, Sand, Old 
Crucibles, Fire Cla "Stamos. Ou Cale e, Feed Corn, 


Corn and Cob, Tobacco. Snuff, 


insur "Sa 4 
As came Mica, 


Spices, Coffee, Cocoanut, 

etc., and whatever cannot Pg b Co mills. 
Also for Paints, Printers’ Inks, Paste Blac 5 
JOHN W. THOMSON, successor to J BOGAI: 


DUS, corner of White and Elm 8ts., New York. 


ICE-BOAT WHIFF.—FULL WORKING 
qonutien and description, with dimensions of the model 
ogee t Whiff, the fastest yacht in the world. 

hibited at the (entennial, by Irving Grinnell. With v1 
illustrations. Coates ned in SCIENTIFIC AMERICAN SUP- 
PLEMENT, 63. Vrice 10 cents. To be had at this office 
and at all news stores. Any intelligent person, with 
the aid of the drawings and directions given in the 
above numbers of the SUPPLEMENT, may readily con- 
small a sadoed ice-boat, of any desired size, at a 
small cos 


Leffel Water Wheels, 


With recent improvements. 


Prices Greatly Reduced, 

8000 in successful operation. 
PINE NEW PAMPELET FOL 1879, 
Sent free to those interested. 


James Leffel & Co, 
Springfield, Oo. 
110 Liberty St.,. N. Y.. City. 


THE 8 SUTRO TUNN EL. BY ADOLPH 
utro. n interesting address, ving the history of this 
celebrated mining tunnel, lg inception up to the 
prevent time. and the reasons that led to the undertak- 
ng; describing the methods that have been in 
construction, the difficulties that have been ae. 
Ls and the obstacles to progress that have been me 
with ; and prefaced by a valuable account of 4 @ is 
covery of the Comstock lode, and of the 
formations of the gold and silver deposits of Ecitoteie: 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
20 Sesion 10 cents. To be had at this office and from 


Johnson's Patent Universal Lathe Chuck. 


° & 





























Lathes, Planers, Shapers 


Drills, Bolt and Gear ULARDT hines. Special 
Machinery. E. Sa ay ae RDT, te a el J. 


a: HARR 
PRovipENck, R. I. (PARK cine, 
minutes walk West from —— 


HARRIS CORLISS ENGINE 


With Harris’ Patented Tgpyppvements, 
from 10 to 1,000 H. P. 


DUILLEYS 


rices. Largest assortment. A.& F, 
» 57,59, & 61 Lewis St. New York. 





BROWNS PAT. SP] | T 


haf Is, Hanoers 


At low 
BROWN 


The Sriewtific American 


FOR 1880. 


THIRTY-FIFTH YEAR. 


VOLUME XLII, NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN beg 
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